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&RIHUHHRYHU,DXDEHWRDWWHGWK
\HDUEHDXH,KDG\¿UWKG  DWH0D\
EXWIURHYHU\WK,¶YHKHDUGDGUHDGRH
WKH $XD &RIHUHHD D UHDW XH
$RUG WR WKHRI¿DUH UHHDHD WRWD
RIIRUDWRURIHRDDGYHGRU
UHUHHWDWYH DWWHGHG DG IX RIHUHH
UHWUDWRDKKHUWKDDW\HDU7KH
RIHUHHIHDWXUHGRYHUHRDGRYHU
 YHGRU  2XU RWUEXW GYR DG
HWRURYGHGDWWHGHHWK RWRIUHDW
HR²RHRIKK\RX¶¿GGHWDHG
WKHDHWRIRR,HRXUDH\RXWRKH
RXWWKHHRXDUHWKDW\RXUIHR6/$
HEHURKHIX\URYGHG
1R WKDW $XD &RIHUHH  RYHU W¶ DR
WHIRUHHWR²ERWKIRU\RXUGYRDG
HWRDGIRUWKH6/$%RDUGRI'UHWRU,
KK\ HRXUDH \RX WR EH
RWKHRRRXWIRUIRUDWR
DERXWWKHDGGDWHIRUDRI
6/$¶ HHWR UHHDUK WKH
DGGDWHDGRWRUWDW\927(6/$
GHHGR\RXWRKHKRRHWHDGHUDG
\RXUYRWHRUWDWWKDWURH
$HKHDGWRDUGWKH¿DXHRIWKH\HDU
, RXG H WR HRXUDH \RX WR RGHU
XEWWDDUWHWR67HK1H:HDUH
WRWXERIRUWKHHHUUHYHHG
HWREXW,DKD\WRRGHURWKHUDUWH
IRU XEDWR XG UHRUW DERXW UDW
URMHWEUDU\UHRYDWRDGHURUD
HUYH \RXU EUDU\ RU IRUDWR HWHU 
RIIHU,I\RXDUHWHUHWHGXEWWD
DUWHHDHHDHDWDEE\WKRUH#D
R
+D\IDHYHU\RH
$EE\7KRUH
DEE\WKRUH#DR
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67HK1H&DIRU$UWH
67HK1HRRIRUDIHRRGDXWKRU
,I\RXKDYHDUHHDUKURMHWDHHUYH\RXUEUDU\DH
WUXWRDHWKRGRURWKHUIRUDWR\RX¶GHWRKDUHWK\RXU
RHDXHHDHRGHUUWIRU67HK1H,DGGWRWRWKH
UHXDUDUWHHRKDYHDUHIHUHHGHWR&RHDXHUHYH\RXU
DUWHDGURYGHIHHGED$HWHGDUWHEHXEKHGWKHH
HHWUR67HK1H7KDH[HHWYHXHWRHW\RXUUHHDUKDG
GHDRXWWRDURXRIWHUHWHGUHDGHUDGHWWKDWRUWDWUHIHUHHG
DUWHIRU\RXUGRHURUDXDUHYH
)RUDGGWRDIRUDWRRWDW(GWRU$EE\7KRUHDEE\WKRUH#D
RRU5HYH%RDUG&KDU%RH2IEDR#XHGX$UWHIRUWKH
UHIHUHHGHWRD\EHXEWWHGWRWKH5HYH%RDUG&KDUDWEDR#X
HGX
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67HK1H
6/$$XD&RIHUHH3URUD6XDUH
7KH6HHRI%HDXW\&DUH
6XEWWHGE\9YHH+RXKWR
3URUD7WH7KH6HHRI%HDXW\&DUH
6HDHU3DWUD$H3K'7HKD6HUYH0DDHU%$6)%HDXW\&DUH,UHGHW
&RWDWDWUDDH#EDIR
%R3DWUD$HUHHYHGD%6&KHWU\IUR5HHDHU3R\WHK,WWXWH7UR\1<
DGD3K'RUDDGRRGKHWU\IUR(RU\8YHUW\$WDWD*$6KHKDGRH
RWGRWRUDRUDW/HKK8YHUW\WKHDUHDRIGYHHDGHEUDHWUDRUW3D
WUDKDRUHGWKHRHWGXWU\IRURYHU\HDUWKHDUHDRIXUIDWDWUHHDUK
DGIRUXDWRGHYHRHW7KHDW\HDUKDEHHWHKDHUYHIRUUDDWHUD
DUHDGXUHH
3UHHWHGE\&KHWU\'YR)RRG$UXWXUH	1XWUWR'YR6HH	7HKRR\
'YR
6RRUHGE\$670,WHUDWRD
%UHI6XDU\
2YHUYH
3DWUD$HEHDKHUWDWKDRYHUYHRIWKHWUXWXUHRIWKHRHWGXWU\DR
RHGRI³XHU´H%$6)$KDG&KHD,WHUDWRD)DYRUDG)UDUDHKRH
UDDWHUDWR¿KHGRRGRDHDHG³XWRHU´3	*$YR-RKR	-RKR
/¶2UHD&RDWH(WHH/DXGHU5HYRUYDWHDEHKRWKHHWRWKHHGRXHUWKH
XE,EHWHHWKHRXHUDGRHWRD\DUHWKH³GWUEXWRU´:DDUW&96
$YR5H0D\¶WHUHWWHHW
5HXDWR
7KH)'$UHXDWHRHHURDDUHURGXW XG WKRHWKRYHUWKHRXWHU 27&
GUXDWYH UHGHW XUHH DWHUUDW DWDH ÀXRUGH WRRWKDWHDG WRD
DWERWDGWKRHWKRRUHWDGG\H$UDDWHUDDUHWHGRWKHDEH
RIRHWURGXW27&GUXUHXUHD,1&,DH,WHUDWRD1RHDWXUHRI&RHW
,UHGHWDDHGE\WKH3HURD&DUH3URGXW&RX 3&3&DG WHG  WKH,1&,
'WRDU\
6HH
7KHRHWGXWU\YRYH¿YHH\DUHDRIHHXUIDHDGRRGKHWU\HX
¿HUGHUDWGHWHUHWIRUHDRUDKHWU\DWYHUHGHWIUDUDH
R\HUKHWU\URGXWUHXUUKHRR\RG¿HURUXHGD¿IRUHUK\R
R\DGERKHWU\DGWHWHWKRGRR\DHYDXDWR
+DU
'RH\RXUKDURGWRHUDWRDH\RXU RYH\WUHHRWHDE\WKHU IXHUHHHU
DGKHU"7\D\HWH[WHYHWHWGRHWRXEWDWDWHXKDXGW\
HYDXDWRWIIHREÀDYRXHKHWDWHURHUWHUD\DWWHUDG
RW]DWRWKHUDURWHWRDGKDUDWHU]DWRRIWKHUDDGHKDDGDDHXU
UHWHWRKXGW\WRHUDHIRDEW\DGRRUUHWHWR'RWKHKDUWHWRDHXH
UHDKDUIRUWKHWHW"<H
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$7HWKDUWUHWK
   
%$XWRDWKDU
REHUHDXU
WKHIRUHWWDHWR
REWKURXKKDU
&&XUHGKDUD
KXGW\KDEHU
WRHYDXDWHKRW
XXU
'6HRU\DH
HWHYDXDWR$
DHWMXG
WKHIHHRIWKHKDU
 

6XUHH
:K\GRXUHHDHURRUD\IHHRXKEHWWHUR\RXUWKDWKHWKKWHXUHH
RWR"7KHUD\DUHHWKDREDHGDGIHHRRKHUD\HGR\RXURDKRWGD\:KDW
GRH63)HD",WGDWHWKHHYHRIURWHWRIURXEXUIURKDUIX89%UDGDWR
7KHDWYHUHGHWXUHHDUH89¿WHU7KH)'$KDDXUHHRRUDKW
DURYHGUHGHWRIKKR\[RUHYHDUHW\D\XHG7KHRRUDKDRRXW
HUHGHWXDHHYHDXEWDWDWRGRDHIRUDGDEHUHXUHHW7K
RRUDKXUUHW\EHUHYHGDGXGHURDURYD7KHHRRUDKRYHU
EURDGHWUX63)89$URWHWRDUDWRRIHDKWHWHWKRGIRU63)DG89$
YWURRUYYRKRWRWDEW\DWHUUHWDHDDWDDGDHUUHYHWRDG
63)D[X
6DUHURGXW
7KHHW XGH IDD DUHURGXW IRURWXU]DWRDWDXXD\WK
63)DWDH27&DGKWHDGERG\DUHURGXWIRUHHUDRWXU]DWR
DGKHURGXWIRUHKDHUXKDDWHXWH
$6HWURR\WRRR
DWHHWUDWR
%0HDXURWXU
]DWR
&&DWXGH
³&RHHXWD´
&RXHUHGERRURGXWKKDWRDHWKHRR\RXHU2HRIWKHDU
HWHHW  ³DWD´RU WKH WUHDWHWRIKRWRDWK UHGHWXKD UHWR
DG)'$DURYHGUHUWRGUXDGRHWUHGHWXKDUHWRDGGHUYDWYH
K\DXURDGGDWR[GDWYWD&H[WUDWHW$WWHWKHUHDEHDXHDU
GYREHWHHKDWDHGDRHWRUKDUDHXWD$UHWKHDEHDGHR
³RHW´RU27&URGXW"7KHUHHHGWREHYHU\DUHIXRGHUDWRWRDDGH
)XUH0DKHXHGWRHYDXDWHDGXEWDWDWHDRIKDUW\HUIRUDH
)XUH7HWHWKRGIRUDUH
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67HK1H
'U $H DR GXHG WKH KHWU\ EHKG RRU RHW DG HURD DUH URGXW
WRRWKDWHRXWKDKDWHUUDWGHRGRUDWKDYURGXWRDEDWKDGKRHU
HDURGXWIUDUDHDGGHDWRUH
+RDG:K\7K)D
6XEWWHGE\9YHH+RXKWR
3URUD7WH+RDG:K\7K)D)RUH(HHUDG,IRUDWR6HDW
6RRUHGE\,H,3UR4XHW	'DR6UHU
6HDHU0KDH(6WHYHR3K'3(3UHGHW3UD	&KHI([HXWYH2I¿HUDW(
HHU6\WH,(6,
&RWDWHWHYHR#HDWR
KWWHHEWHR
%R%6DG060HWDXUDDG0DWHUD(HHU8YHUW\RI$DEDD3K'0HW
DXUD(HHU8YHUW\RI$DEDD5HWHUHG3($DEDDDG*HRUD,GXWU
D$GYRU\%RDUG8YHUW\RI$DEDD'HDUWHWRI$HURDH(HHUDG0HKD
0HEHURI$60$60($617$670$:6,061$&(DG7061XHURXWHKDUHHWD
WRDGXEDWR6HD]HIDXUHDD\DWHUDDGHKDDWHWHKD
RUURRHWDXU\WHWDGHWR
%UHI6XDU\
'U0KDH6WHYHRRHDERXWWKHUWDURHRIWKHIRUDWRURXDW(6,WKHH
HHUYHWDWR¿UIRUKKKHWKH3UHGHW3UDDG&(27KHRGHUDWRUIRU
WKUHHWDWRD&KHU\+DH&KDURI6/$¶6HH	7HKRR\'YRDGH
HHUUHHDUKEUDUDDW(6,&KHU\DRREUDUDKRWDHDUHRIWKHUHHDUKDG
UHIHUHHHHGRI(6,¶HHHURDWHGDURXGWKHRXWU\
(6,GHDWKIDXUHDD\DGIRUHYHWDWR+RHYHUKHUHDWKHWHHYRKR
&6,DRYHDHXWH'U6WHYHRRWRXWWKDWUHDIHYHWDWRHH
D\IHGHUDYHWDWRXXD\WDHHYHUD\HDU
2IWHWKHHWDHYGHHDWKDWHIWDIWHUDGDWHU,WWDHDUHGEHDRXWRI
EDURXGGDWDIRUWKHIRUDWRURXWRXUDYHWKHD\KHDGUHRWUXWDWHYHW
7KH\HHGWRHDUDWHIDWIUR¿WRRWKDWWKHK\DHYGHHDWHWWRU\7KH
IDWHUDGRUHRKHUHW\IRUDWRDEHURHHGWRRHGHWKHRUHUHHWKH
YHWDWRDEH([HUWGDUHHKHWKHUHRRUIRUDWRXKDD\XEMHWYH
RRWWHREMHWYHIRUDWRDGWHGWHUDWXUH7KHH[HUWWKWKHRWDHWR
WKHEHWIRUDWRWKDWEDHGRHW¿HWKRGDKDYHWKHEHWDH
(6,¶YHWDWRDUHEDHGRWKHHW¿HWKRGKHUHWKH\GHWI\WKHUREHGH¿H
WKHUREHRHWGDWDDD\]HGDWDGHYHRWKHK\RWKHWHWWKHK\RWKHDGHHW
WKH¿DK\RWKH7KHXHWRWKDWWKHHHHUDDUH:KDWKDHHG¿UWRUKDW
³EURH´¿UW"'GWIDDDWRHRURYHUWH",IWIDHGDDWRHWKHKKDUHDWHU
WKHRDGRUWKHDDW\",IWEURHRYHUWHWKHKDWHUHWKHHKDDGHYUR
HW"
6RXUHRIGDWDYHWDWRXGH
 7KHK\DHYGHHDD³WKHWK´
 :WHH
 ,GXWU\WHUDWXUH
 6WDGDUG
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 6HW¿WHUDWXUH
 6H¿DWRDGGUD
 3DWHW
'U6WHYHRHKD]HGWKDWDWKRXKWKH³IDHYDXH´RIWKHHYGHHDEHGHHWYHRU
GI¿XWWRXGHUWDGWKHK\DHYGHHHYHUH$GWKDW³WKHH\WRWKHRWXH
IXYHWDWR¶WWKHDEW¶WKHEUDU\´ 7KDW³IRUDWRHDWGUYHWKHIDXUH
DD\EXH´ 
'U6WHYHRWKH(GWRURIWKH-RXUDRI)DXUH$D\DG3UHYHWR+HRWHGKRWKH
MRXUDRUHXEKRGDUWHHIDXUHDD\XHDUHRDU&KD
KHUHRXKDXIDWXUKDEHHGRH
'U6WHYHRHWRYHUHYHUDDHWXGHGXUKUHHWDWRXGDDHHGHH
WUD¿UHDREHKRHDGDRWRU\HDGHWYRYIUD\DGRUURR'HWDHGGH
UWRDGKRWRRIHDHWXGHDUHDYDDEHR(6,¶HEWHKWWHHE
WHRURMHWGH[KXG8WHG$UH)KW1H2UHD6XHU'RHD
WUDGHUDHWD%DWRUHWXHDGD3RUKH&DUUHUD*7DGHW
&RXWHU6HH5RXGWDEH
6XEWWHGE\9YHH+RXKWR
3URUD7WH&RXWHU6HH5RXGWDEH
3UHHWHGE\3K\$WURR\0DWKHDW'YR6HH7HKRR\'YR
6RRUHGE\0RUD	&D\RR3XEKHU
6HDHU0KDH+DEE06/63URGXW0DDHU6RX
6GH$DWR3DWIRUDG'HYHRHU&RXWH±1HRIWDUHWRRDGDWR
XRUWWKHUHHDUKRUÀR
/WRGHKWWGHKDUHHWKDEE
&RWDWKDEE#HHYHUR
7WWHU#KDEE
%R0KDH+DEED3URGXW0DDHUDW(HYHU+HKRGD06/EUDU\6HHIURWKH
6KRRRI,IRUDWRDG/EUDU\6HHDW81&&KDH++DEEDHEHURIWKH6R
XWHDKHUHKHIRXHRWUHDWKHKRDU\WHUDWXUHUHHDUKRUÀRWKURXK
HKDHGHDUKEURHH[HUHHWKWURURGXWWHUDWRDXUDWHDXWKRUUR¿
DGURYHGREHDH+HUHYRX\KHGURHXKYDUHGWWXWRDDXE
EUDU\DDGHEUDUHDGDUWRGHDGXEKHU
%UHI6XDU\
0KDH+DEEUHHWHGR(HYHU¶GHYHRHURUWD69HUH$DWRKKDDU
HWDHWKDWDRUHHDUKHUWREXG¿GDGXHDDWRWRURYHHDUKDGG
RYHU\WKWKH69HUH3URGXW6XWH6HH'UHW6RXDG+XE$DWRDUHDR
RDDDGHWRUH[WHR(HYHUURYGHDYDUHW\RIWRRWRDWEXG
DXG)UDHRU$3,IRUWHUDW
WKWKH69HUH$DWR3DWIRUDGR
WHW$3,IRUHDUK	UHWUHYDRI69HUHGDWD
7KHUHDKXHDRIGDWDDYDDEHWRUH
HDUKHURXWGHIRUDWHUDWXUH0XKRIWK
GDWDRIKKRUWDHEXWRWHD\D
HEH6DUWDKHDHWKGDWDRUH
DHEH$DRIDWDWHWHURHUDEW\DG
EUUHHYDWGDWDWRRWH[W
69HUH$DWR¶RHDWIRUDRWKH
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UHHDUKRXW\WREXGWKHWRRWKH\HHG$3,DGDRHDWIRUEU69HUHWR
KHUHXHUDUHDGHWRWKHUURGXWDGGYDXHWR69HUH+XGUHGRIGHYHRHUKDYH
DUWDWHGXHURXKDHHXGWKH(HYHU+DDWKRDG$IRU6HH$
RI$XXWWKHUHHUHDDWRWKHDDHU\
6HDHU(H5RWHEHU6HRU0DDHU3URGXW,RYDWR,3	6HH7KRR5HXWHU
6GH1H7RRIRUWKH5HHDUK:RUÀR
&RWDW(HURWHEHU#WKRRUHXWHUR
%R(H5RWHEHU6HRU0DDHU3URGXW,RYDWRIRUWKH6HW¿DG6KRDU\
5HHDUKEXHRI7KRR5HXWHU6KHUHREHIRUWKHGHYHRHWRIHURGXW
DGRXWRWRURYHURGXWYW\IRUWKHREDDDGHDGRYHUHWUHHDUKDUHW
(HKDD\HGDH\URHWDWYHUHDWHGWRKRDU\DXWKRUGHWW\5HHDUKHU,'DG
DWWUEXWRDHDHEHUYHDG$3,DHWR:HERI.RHGHRWHW6KHKDD0D
WHU%RIRUDWIURWKH8YHUW\RIWKH6HH3KDGHKD
%UHI6XDU\
(H5RWHEHUUHHWHGRHRIIHUIRUWKH7KRR5HXWHU:HERI.RHHDG
(G1RWHWRURYHWKHUHHDUKHU¶IRUDWRRUÀR7KHHHWRRDGGUHD
KRUHHDUKHUDHRWHW
)RU:HERI.RHGH5RWHEHUUHHWHGR'DWD&WDWR,GH[DH[WHDG
RUHKHYHGH[RIGWDRWHWWKDWEHUHHDHG)DWKDWDHWKHGDWD
WDEHHDUKDEHDGUHXDEH
7KHUHDUHIRXUGRXHWW\H'DWD&WDWR
,GH[
 5HRWRU\WKHUHRXUHRUHGRIGDWD
WXGHGDWDHWDGRUURWDWR
 'DWD6WXG\GHUWRRIWXGHRU
H[HUHWWKDRDWHGGDWDXHGWKHGDWD
WXG\XGHHUDRURWXGDWXGHRYHU
WH
 'DWD6HW$HRURKHUHWHWRIGDWDRU
DGDWD¿HURYGHGE\WKHUHRWRU\DDUWRID
RHWRGDWDWXG\RUH[HUHW
 0URWDWRDDDRXEDWRWKH
DHWXWRIXEKDEHIRUDWRD
DHUWRDERXWRHWWKDWDEHXXH\
GHW¿HGDGDWWUEXWHGWRWKHDXWKRUH
³0RXWRHWUDWDDUD´
)RU(G1RWH5RWHEHUUHHWHGRWKH(G1RWH3DGDKKEHDYDDEHDWHU
EUWKHRHURI(G1RWHWRWKH3DGDDDWYHDDWR8WDWHKR
R\WKH(G1RWHDKDYHDWHUDWYHXWDHGH
6HDHU:D*X3K'+HDGRI$DGH2XWUHDK0HGHH\,
6GH6XRUWWKH5HHDUKHU:RUÀRWKURXK8HU&HWHUHG'H
/WRGHKWWGURER[RHUDYYXGW6/$BBRXWHUBHHB
URXGWDEHGI
&RWDWKWWHGHH\RUR¿HDX
%R'U:D*XWKH+HDGRI$DGH2XWUHDKIRU0HGHH\WKHHDGUHHDUK
DDHHWWRRIRURDERUDWRDGGRYHU\'U*XDWWHGHG7XDH8YHUW\DD
/RXDD%RDUGRI5HHW)HRUHHYK3K'%RHGD6HHIURWKH&HWHU
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IRU*HH7KHUD\DW7XDH8YHUW\+UHHDUKYRYHGGHWWKHRHXDU
HKDRIERHHWDWDXWH\HRDDGUHXWHGDRYHWUHDWHWDURDK
HR\HHK\DWHHWKHERG\¶RUHDUDWYHIRUH)UXWUDWHGWKWKHHI¿
HHRIWKHRGHUUHHDUKURHKHHIWDDGHDDGHWDEKHGWKHERR\URUD
DW*HD\WHDRYHGDRWWDUWX)URWKHUH'U*XRYHGWR0HGHH\WRXUXHK
RRIEURGHUHWRUHI¿HHWRDDGHUHHDUK
%UHI6XDU\
:D*XRHDERXW³,WUXHWWKH5HHDUK:RUÀR´WK0HGHH\DGDYH
DIHH[DHRIKR0HGHH\DGWKHUHHDUKHUDWHDKWHRIWKHUUHHDUKURH
6HDUK5HDG$RWDWR2UD]DWRDG:UW*XDRGXHGKR0HGHH\
IRXHR³RHWKRDUWKHRXG´ 
7KHXH³UHHDUKDRDDWYW\EXWWKHWRRDGWKHGDWDDUH¶W´ *XKRHGKR
0HGHH\¶GHWRWRRDGUHDGRUD]UHHDUKDGRDERUDWWKRHDXH
0HGHH\DHUHHDUKRUHRDERUDWYHDGWUDDUHWE\DUHDWGDWDUHHDUK
WKHRXGH[WUDWUHHDUKGDWDDGRHW
UKDIURGRDH[HUW+HWKH
KDUHGKR0HGHH\HYHUDHWKHRD
DURYGHGE\WKHRUHHDUKHUX
WKHUHUYHWRDGGRYHU\RIHUHHDUK
*XDRKRHGWKHDWWHGHHKRWKHU
HURGXWWKH0HGHH\,WWXWRD(G
WRRUWRRHWWWXWRDHYHDWYW\
HWU,KRUW0HGHH\,WWXWRD(GWR
H*RRH$D\WIRUUHHDUKR\RXU
WWXWR*XGHUEHGDRWKHUURGXW
0HGHH\:HEDDURGRXUHGDWDRRI
UHHDUKDRDHWRURIUHHDUKHUDGD
HEHUYHIRUUHHDUKGDWDDGWDWW,W
RHEH\RGRXWWDWRDGWDWWWRD
UHDWHYHRIRWHWXDH
*XDHGEUDUHWRDGG0HGHH\WRWKHUEUDU\HEWHDGWHUDWH0HGHH\¶HW
RUKRWRWKHEUDU\¶XUUXX/DW\KHDYHDXIRUWKH0HGHH\IRU/EUDUD
*URXKWWHGHH\RURXHGHH\IRUEUDUDXER¿H
KHUHDDUHDWDHIRUEUDUDWRHWKHIURIHREUDUDRHDUDERXWDG
X0HGHH\
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'507KH'XR&RWXH
6XEWWHGE\3DWUD$D
0RGHUDWRU%HUW6DX6R*XHUW]DG+HHU,6DED7DHEDX/7.(
HHU6HUYH
3DHW6RWW$KEHU5HUW'H'DD%WWHU.RYH6WHYH1RWK,+6
7KHRGHUDWRURHHGWKHHRE\XDU]KDWDGXHGDW6/$DGWKH
RWXHGRYHUDWRHWKH
,XHUDHGHUH
 'HUHWRWUHDWDHHWURDXWRDWUDGWRDD\XUKDWRHDG
KDUHWHUD\
 '50GHDWKWKHGIIHUHWXHUDHRGHGIIHUHWEUDUHKDYH
 'HDWKWKHRHYW\RIHHWURGRXHWKRRWKHGRXHWDIWHUWKH
XEUEHUUHDWRKHG
 'HDWKRHUKDEH
 'HDWKXDHWDWW
$IWHUWKDWWKHÀRRUDRHHGWRWKHDHWKREUHÀ\GHUEHGKDWHDKRIWKHURUD
]DWRGR$DHWRHWHGWKDW'50KDRHUREHEXWKHXHGHW
DEHXRUWYH'50XXD\XWDHE\WKHXEKHUDGWWU\WRHIRUHHD
R\UKW
7KHWKHÀRRUDRHHGIRUXHWR7KHUHHUHD\RDWDERXW'50EXWDW
DGXHGWKHHHUHRUHEXHRGHUHDWHGUREHRUWHKRR\UREH
7KHGXRHGHGWKDWGIIHUHWXHUKDYHGIIHUHWHHGKKHDGWRGIIHUYH
RI'50
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6HH7HKRR\ 'YR   &KHU\ +DH &KDU
7KHREMHWYHRIWKH6HH7HKRR\'YRKDEHWRGUDWRHWKHUWKRHHEHURIWKH6HD/EUDUH$RDWR
KDYDWHUHWWKHURHRIEUDU\DGIRUDWRHHDDHGWRWKHUHRUGUHWUHYDDGGHDWRRIRHGH
DGIRUDWRDDUHDRIHHDGWHKRR\DGWRURRWHDGURYHWKHRXDWRGHDWRDGXHRI
XKRHGHIRUWKHEHH¿WRIEUDUHDGWKHUXHU¶
1HIURWKH6HH7HKRR\'YR
-XWWKHDUHDUHDG\KDID\WKURXK
7HKDÀRE\HWKHDW XHRI671
DHRXW 7KH&KDR&RIHUHHKD
RHDGRHDGDDXH,KRHWKDW
D\RI\RXHUHDEHWRMR\RXURHDXH
WKHUHWRHWRUHDUHWKKDUH\RXU
RHGHHWRUDGHMR\WKHUHHWR
HW UHIUHKHG DG HWRU  <H , MXW XHG
HWRUXWHWH7KHUHDRIRUWKDW
WKDWRHRI\ WR UHDR IRUDWWHG WKH
DXDRIHUHHWRHWRUWK\IUHG
RHDXH
, DR R WR IG RXW KDW  H  WKH
URIHRKDWKDRHDURXGDDWRD
RHGHEXWWKHHGWDD\UHED
WRHWRU)RUH6/$DDWHWRU
WKDW KHH WR GHWI\ RDWH DG GHYHU
WKHIRUDWRWKDW\XHUHHG,RYHWR
KHDURHRI\HHHUWHDXHWWKDW³RXU
EUDUDRHWHGDRYHUWKHRUGDGD
¿GDRWD\WK´ :KDWDHWKDWREH
WKHHWRUWKDW,KDYHDHGWKURXKEH
DHEHURI6/$IRUWKHDWWHW\HKW\HDU
,KRH\RXUHDGEUHIUWHXRWKHURUD
WKDW 67HK RRUHG  $WWHGDH DW 6
7HKURUDDYHU\RRG,DKD\WR
UHRUW2XUDXDEUHDIDWEXHHHW
WDUWHGRIIRXUURUDDGHHGHGWK
WKH DD\ RXDU 6HH7HKRR\ DG
(HHUHRR:HGHGD\RU
20RGD\RUHHWRXUYDURXGYR
DDUGHU*HHWD3DDRWKH%RH
+GWK,WHUDWRD/EUDUD$DUG9YHH
+RXKWRRWKH6.U&DEHH7UDYH6WHG
DG 6R %DUUR R WKH 'DH . )RWHU
,WHUDWRD6WXGHW7UDYH$DUG-RH.UDX
DWKDURWKH,REH$DUG
7KH .H\RWH HDHU R 6XGD\ D *X\
.DDD$H¶IRUHU³KHIHYDHW´DG
RIRXGHURI$//7RRKRDUHDW+H
WDHGDERXWKDWHWERR(KDWHWWKDW
DHRXW,RRHURUU\DERXW
UR¶IHHWDURXG\H\HHKHDUK
7KH 6/$ EXHHHWHWH WK
DUH W WKWRH\HWK WKH$RDWR
EXWDUHR\HWWEHWWHUDRUGWRRXU
7UHDXUHU'D7UHIHWKH+HDGXDUWHUWDII
WKHDHWWKDEHH\HDUDGRU
KDUGHUWKDHYHUIRUX
7KHDRXWRI YHGRUDW WKH ,IR([RD
GRIURDW\HDUEXWWKHRHWKHUHRW
RWRIXHWRIURWKHDWWHGHH$GKDW
RXG WKH DXD RIHUHH EHWKRXW WKH
UHHWRXWRE\WKHXWDGWKHYHGRU"
0\IDYRUWHWK\HDUDWKHGDHDUW\XWR
E\WKH,7'YRDG'R-RH,WDDRRG
WHWRHWRRHDGUHD[WKIUHGDIWHUD
RGD\RIHHW
3HDHUHHEHUWRKHWKH67HKHEWH
IRUHIRUDWRUHXDU\KWWWHKD
RUWDUHDWDHWRHHXWKKDW
 KDHWK WKHGYR $RHDH
UHHEHU WKDW RXU \HDU\ XW HHWR  
6HWHEHU3/($6(927(7KHWKUHHDGGDWH
IRUWUHDXUHUDGWKHDGGDWHIRUKDUHHW
HUHWURGXHGDWRXUDXDEXHEUHDIDW
DGWKHUEREHHWRXWDDRHUWRWKH
HHWR7KH\DUHDRRDWHGIXUWKHURWK
XH0D\WKDWRWKHHIRXUHRHKRDUH
UXIRURI¿H,XHWKDDKDHWR
DDRIRXUHEHUKWRRGHUEHR
RUHYRYHGWKWKHGYR3XW\RXUHIX
DDDGGDWHIRURI¿HRUWRKDUDRWWHH
RUMXWWRWRDRWWHH67HKHHG
\RXHDUHWURHUKHHRUWRHWKHU
2HRUHXEHIRUH,RH7KHUHDUHHYHUD
RHRWRRWKH67HK%RDUGWKDWHHG
¿HDHRWDWHDKDH#HR
I\RXDUHWHUHWHGRHRIWKHH

7KHRHDUHIRUD9HGRU5HDWR&KDU
671%XH0DDHU DG IRU D 3URIHRD
'HYHRHW &KDU  1R H[HUHH HHGHG
MXWDHWRHDUDGWRWU\HWK
$DRWDWHI\RXDWWRHDURUHDERXW
WKHHRWR
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
0\7+$1.6WRDWKRHKRKDYHKHHGHR
IDUWK\HDU,RXG¶WGRWWKRXW\RXUKH
+DYHDUHDWID
&KHU\+DH
&KDU67HK'YR
DKDH#HR
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6HH7HKRR\'YR0HEHU3UR¿H$EE\%HGIRUG
6XEWWHGE\6DUD6DXH0HEHUK&RWWHH6HH7HKRR\'YR
$WKHH67HK1H$WDW(GWRUH
WKRXKW W RXG EH RRG WR WURGXH $EE\
%HGIRUG WR WKH UHDGHUK $EE\ DHH
EUDUDDW*UDG9DH\6WDWH8YHUW\$
HGDH0KD6KHRW\RUWKX
GHUUDGXDWHWXGHWKHUXEMHWDUHDEXW
DRGRHRHWRGHYHRHWDG WUX
WRIRUWKRHDUHD$EE\DUDRXHRXK
WRDHURHXHWRYDHDWRKHX
HWWRRKHUDEWEHWWHU
7HXDWWHEWDERXW\RXUXUUHWR
WR
,DWKHDREUDUDIRU%RR\%RHGD
6HH&H	0RHXDU%RR\&KHWU\
DG3K\7KH¿UWWKUHHDUHDKDYHD
WHU¶URUDEXW,RW\RUWKXGHU
UDGXDWH WXGHW0\ UHREWH XGH
RHWR GHYHRHW DG WUXWR IRU
WKRH DUHD ,¶ DR WHXUHWUD IDXW\ R
WKDWHD,HHGWREHDUWDWHUYH
WK WKH XYHUW\ DG WK EUDUDK
DHDRUWRDUGXEKRURWKHU
KRDU\UHDWYH RXWXW UHDWHG WR EUDUD
K
7H X K\ \RXDWHG WR EHRH D 
EUDUD
,EHDHD EUDUD IRU WRUHDR 2H ,
RYHDRRGX]]H6HDUKIRUWHUDWXUHIRU
DWXGHWRDWRDERXWKK,RYHU\
WWH  D KDHH , D¶W DX , GRI
IHHH+RXH0'\X]]HREHR
7R,UHD\HMR\KHHRHRXW7KHUH¶
RWKRUHUHDUGWKDWKHDWXGHW
¿GWKDWHUIHWDUWHRUHHWKHKWEXE
RHWIRUDWXGHWGXUDEUDU\WUX
WRHR
:KDWD\RXUEDURXGEHIRUH\RXEH
DHDHHEUDUD"
,HWWRKRR IRUXYRDXWREH
H¿DG WKHHW WR EUDU\ KRRWK
WKH WHWRRIEHRDX EUDUD ,
HGHGXRUDWDKHDWKHH EUDU\
DDUDGWXGHWKK HGH WRDKHDWK
HH RWR DIWHU UDGXDW :KH WKH
HHRWRRHHGXRWKHDD
XRI*968,MXHGDWWKHRRUWXW\IRUD
HKDHH
:KDW GR \RX ¿G RW
WHUHW DERXW \RXU
RU"
, RYH WKDW , HW WR KHDU
DERXW D WKH UHDW WK
R R  WKH HH
RUG ,¶ RW D HWW
E\D\HDDGH[RU
HHWRWK\
WXGHWDG IDXW\KH
H WR XGHUWDG RH
WKWRKK,RXG¶W
RUGDU\KDYHD\KW
:KDWGR\RXWKWKHRWWHUHW
XHEUDUDKWRGD\"
,WKWKDWGHRWUDWRXUYDXHDKXH\
WHUHWRHW:HD¶WMXWUWHUHRUW
D\ EUDUH DUH YDXDEH H KDYH WR H
RXUHYH:HKDYHWRHDUKRWRHUIRU
:KDWKDEHH\RXUEHWURIHRD
KDHH"
,¶YHEHHKDYDKDUGWH¿G\³KH´
 EUDUDK,GR¶WHHDU\¿WWKHWUD
GWRDDREUDUDRGDG,¶WU\WR
¿XUHRXWKRKR,DDHUYHWKHURIH
R,DRWUXHWKEHDWHXUHWUD
IDXW\HEHU7KHHHGWRXEKDGEHD
DUWRIIDXW\RYHUDHDWD\RXHUDH
DEWWUHIX,¶YHEHHHHWHGKDURIDRY
HUDH RWWHH IRU WK R DDGH
\HDUDG,¶HWU¿HGEXW,RWEHD
KXHURH[HUHHIRUH
:KDWRUD]DWRDUH\RXYRYHG"
,¶YHEHHYRYHGWKH0KD/EUDU\$
RDWR DG D DHEHU RI $/$ 	 $&5/
5HHW\,WRRRWKHRWRIDWDWHGWRU
RI67HK1H
:KDWDUHRHRI\RXUWHUHWRXWGHRI
EUDUDK"
,¶DXDE\WUDR,WKWKH
*UDG5DG6\KR\&KRUX7KDW\HDU
HKDGDUHDWHDR XG%HHWKRYH¶
WK0DKHU¶WKDG YHDRDHW WR
7KH/RUGRIWKH55HWXURIWKH.,¶
DRDDYGWWHUDGDDURXG',<DGGW
2WKHGH,GRRHUDKGHRU
$EE\%HGIRUG
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:KDWDGYHRXG\RXYHDHH
EHU RI 6/$ H /EUDUD RU RHRH
WDUWRXWHHEUDUDK"
-XKHDG¿UW'R¶WDWIRURHRHWR
WH\RXKDWWRGR6KRWDWYH$GI\RX
GR¶W RD\WKDERXW HH HH
RRXWDGHDUW6/$RIIHUUHDW&(RXUH
WRKH\RXRXWDG WKHUHDUH RH IDWDW
HEDUDYDDEHRXWWKHUHWRKH\RXHWR
\RXUD\
7KD\RX$EE\IRUKDUWKX
+HUH DUH RH  WR WK WKDW $EE\
HWR
 *UDG9DH\6WDWH8YHUW\KWWYX
HGX
 *UDG5DG6\KR\&KRUXKWW
U\KR\RUUDI¿DWHKRUX
 0KD/EUDU\$RDWRKWW
DEX
 $HUD/EUDU\$RDWR$/$KWW
DDRU
 $RDWRRI&RHH	5HHDUK/EUDUH
$&5/KWWDDRUDU
 6/$&8YHUW\KWWDRU
RWHWHDUGH[I
18
Sci-Tech News, Vol. 66 [2012], Iss. 3, Art. 13
http://jdc.jefferson.edu/scitechnews/vol66/iss3/13
67HK1H
7KH67HK'YR1RDWRDG(HWR&RWWHHYHU\H[WHGWRUHHWWRWKH\RX
WKHDGGDWHKRKDYHWHHGXWRUXIRU&KDU(HWDG7UHDXUHUWDUW*HW
WRRWKHHDGGDWHDGWKDWKHIRURIIHUWRUXIRUWKHHRUWDWDGUWDHDG
HUKRWRWKRXU'YR:HKDYHIDWDWDUWHHURXHDGHUWKRXUUD
DGWKHHDGGDWHDUHUHDG\DGWRRWXHWRXRUWRXU'YR
(HWURYRWEH6HWHEHU7KHYRWWUXWREHHWWR'YRH
EHUYDWKH67HK'YRHDGWUEXWRW6/$'67#D\UHWDGEHRWHGR
WKH67HK'YRHEWHKWWWHKDRU
+DYHXHWR"&RWDWD\HEHURIWKH1RDWRDG(HWR&RWWHH
+DU\'DYKDU\BGDY#XHGX
3D(UHU#GXHGX
$D5HDDX#RUWKHWHUHGX
&KUWH:KWDHUKUWHKWDHU#XHGHGX
1D\:HH#D\HHGX
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
&DGGDWHIRU&KDU(HW
7KH&KDU(HWHUYHD\HDUWHUD&KDU(HW&KDU3DW&KDUIUR-DXDU\WKURXK'HHEHU
W\HDURYHUHHURUDDIRUWKHDXDRIHUHHG<HDUHDGWKH%RDUG
DGDHRWWHHDRWHWUG\HDUUHREHIRURYHUGRXHW
1HYHDGUDYRYD1HYHDGUDYRYDKDEHHRUDWWKH8YHU
W\RI0DU\DGHDWKH+HDGRIWKH(HHUDG3K\D6HH
/EUDU\(36/3URUWRMRWKH8YHUW\RI0DU\DGKHDWK*HRUH
WR8YHUW\HD6HH5HIHUHH/EUDUDDWWKH%RHU6HH
/EUDU\)RUWR\HDU1HYHDDWKH5HIHUHH/EUDUDDW WKH
-HIIHUR/DE1HRUW1H9$
$WYH6/$H1HYHDWKHXUUHW7UHDXUHURIERWKWKH6HH
7HKRR\'YR'67DGWKH0DU\DG&KDWHUDGKDEHH&KDURIWKH
,WHUDWRD&RWWHHRI'67IRU¿YH\HDU$&KDURIWKH,WHUDWRD&R
WWHH KH D WUXHWD  HWDEK D MRW WHUDWRD WXGHW WUDYH
DDUGKHUH'67WHDWKYDURX6/$KDWHUHDK\HDUWRKHEUDU\
IRUDWRWXGHUDGXDWHWXGHWRXWGHRI1RUWK$HUDDWWHG6/$DXD
RIHUHH1HYHDDHEHURIWKH'679HGRU5HDWR&RWWHHKH
WKH&RWWHHUHHYHGUHRWRIURWKH'YR1HYHDKDGHUD
H[HUHHRWWHHRUWUDWH\URUDDGHYHWD,IYHWKHKRRUWRHUYHWKH
6HH7HKRR\'YRD&KDU(HW1HYHDRRIRUDUGWRDH[WWXDWDG
IRUDWYHURUDDGHWRUHYHWIRUWKH'YRDGUHDHEHUK
1HYHDKDD%DKHRURI6HH3K\DGD0DWHU/EUDU\6HH
6HH7HKRR\'YR&DGGDWH
IRU&KDU(HWDG7UHDXUHU
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 67HK1H
&DGGDWHIRU7UHDXUHUDWDHDKDEHWDRUGHUHUYHDWR\HDUWHU-DXDU\WR'H
HEHU
7KHD$H7KHD$HWKH,WHUEUDU\/RD&DWDR/EUDUDDWWKH86
(YURHWD3URWHWR$H\/EUDU\ 5HHDUK7UDH3DU1&6KHKD
EHHDDWYHHEHU 6/$HUDGXDW IUR81&6,/6   WKH
6HH7HKRR\ 'YR (YURHW DG 5HRXUH 0DDHHW 'YR
(50'DGWKWKH1RUWK&DURD&KDWHU,67HK7KHDKDHUYHGDWKH
&KDURIWKH6WXGHW5HDWR&RWWHHHDGKDEHHDHEHURI
WKH$XD&RIHUHH3D&RWWHHIRUWKHDWWR\HDU6KHDRHUYHG
IURDWKH7UHDXUHURIWKH(YURHWDG5HRXUH0DDHHW
'YRDGXUUHW\WKH)UW<HDU'UHWRURIWKH1RUWK&DURD&KDWHURI
6/$6KHWHUHWHGRWXWRWD\DWYHDGYRYHG6/$DG67HK
6KHEHHYHWKDWKHUDWH[HUHHD7UHDXUHURI(50'EHEHH¿D 
WDRWKURHWK67HKDGRRIRUDUGWRHUYDGKHRXW
WKH'YR
%H\0HU%H\XUUHW\WKH(HWUR5HRXUH	,WUXWR/EUDUD
DW7RXUR8YHUW\&DIRUDKHUHKHDDRWRWKH3KDUD\3XE+HDWK
DG3K\D$WDWURUD3URUWRKHUXUUHWRWRKHRUHGRWKH
+HDWKDG(YURHWD5HHDUK2HGDWDEDHURMHWDWWKH86(YUR
HWD3URWHWR$H\3UHYRX\KHHWRUHWKDDGHDGHRUDD
ERRWWKDHDW\ERWD\DGHWDG:KHWDDHWRDUGKHU
0/,6KHGRYHUHG6/$WKURXKDHDDGYHUWWKH67HK6WXGHW0H
EHUKRWHW±KHHWHUHGWKHRWHWDGKH¶EHHD6/$67HK'YR
HEHUHYHUH,%H\RDWXGHWWHGWRDWWHGKHU¿UW6/$
DXDHHWKHUHKHKDGWKHRRUWXW\WRHHWRWKHU67HKHEHU
DGDDHGWRMRWKH6WXGHW5HDWR&RWWHH65&6KHKDEHHD
DWYHHEHURIWKH65&DGKHHGWDUWWKH&RIHUHH%XGG\URUDKK
KHRRRUGDWH6KHKDDRUWWHDUWHIRUKDWHUDGGYRHHW
WHUDHGDGDWWHGHGHKERUKRRGGHUDGUHHWHGDRWHUDWWKH$6HH3RWHU6HR
6HUYD7UHDXUHURIWKH67HK'YRRXGYHKHUDRRUWXW\WRRWUEXWHWRWKH'YR
DGIIHUHWD\DGHDUH6KHKDEHHWUHDXUHURIWRRRKRXHDGDWYH\YRYHG
WKEXGHWDWKHUEUDU\
6KHD5RHWKD6KHD5RHWKDXUUHW\D6HRU/EUDUDDGHEHU
RI WKH /EUDU\ )DXW\ DW &DUHH0HR 8YHUW\ &08 6KH DR HUYH D
0DDHURI/EUDU\6HUYHDWWKH&DUHH0HR6RIWDUH(HHU,WWXWH
6(, /EUDU\KHUH KHKD EHH HR\HG IRU WKH DW WHW\ ¿YH \HDU ,
-XH6KHDUHHYHGWKH8YHUW\/EUDUH¶)DXW\$KHYHHW$DUGIRU
([HHH&XWRHU6DWIDWR,6KHDMRHGDGEHDHDYHU\D
WYHHEHURIWKH))5'&)HGHUD\)XGHG5HHDUKDG'HYHRHW&HWHU
5&,05HHDUK&HWHU,IRUDWR0DDHU*URXKKDRKHUWRHWRU
DGERGWK/EUDU\'UHWRUDWD\RIWKH))5'&WKDWKDYHRUWDWDG
ÀXHWDUHDWRKWKWKH6(,
6KHDDRYHU\DWYHWKH6HD/EUDUH$RDWR6/$DWKHXUUHW
&KDU RI WKH $DUG &RWWHH IRU WKH 6HH7HKRR\ 'YR D RWR
KHKDKHGH$DUGHUKDYHXGHGDDWIURWKWKH8WHG6WDWHDHD
WR,WHUDWRD$DUG5HHWRIWKHH,WHUDWRD$DUGKDYHXGHGHEHURIWKH$D
(XURHDDG$XWUDD1HHDDG&KDWHUWK6/$7K\HDUKHKDDHGIRUWKHRWRRI
7UHDXUHUIRUWKH6HH7HKRR\'YR6KHWHUHWHGWKRWRDDD\RIEHRRUH
DWYHWKWKH'YRDWKRXKKHWUHDW\HMR\KDUWKH$DUG&RWWHH+HURWRD
$DUG&KDU UHDHGKHU YRYHHWWKWKH6/$$D&KDWHUDG0DUKKHDYWHG
WRWKHU/,36RIHUHH1H'HK,GDWRXEWDGUHHWDDHU³,WWXWRD5HHDUK
'DWD&RHWR0HWKRGRRHDG7RR/EUDU\5HXHW6\WHDG&WDWR$D\´DGWRKDURH
RIWKHURIHUHHHR,6KHDRDXWKRUHGDERRKDWHU³/IHDD&RURUDWH/EUDUDDW
WKH6RIWDUH(HHU,WWXWH´IRU%HW3UDWHIRU&RURUDWH/EUDUHHGWHGE\0DUMRUH-3RUWHU
DG6UG(.HH\
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67HK1H
$UKYHUHRUW-X\±-XH
5KDUG3+XHU&KHI/EUDUD1DWXUD+
WRU\ 0XHX /R $HH &RXW\ DHG H
KHWKHU WKH$UKYHHHGHGD\ED XH
RIWKH%XHWWKDWKHDGRRI6H
WKH\HUHDUHDG\WKH$UKYHRHWRKH
HWWKHXHWR$EE\7KRUH(G
WRU67HK1HIRUXHDDURM
HW
,XHG$EE\DDRIDDUWHWKDW5KDUG
+XHUURWHDERXW(0RXW³(0RXWD
RUWUDW ´67HK1H9R1R-DXDU\
 WKDWKHDG5KDUGHUHRG
HUUHUW67HK1H(0RXW
DHGDD\UHHW\
,XHG&KHU\+DHDWRIDW67HK
$KHYHHW$DUGHU
$EE\7KRUHKDWKH¿HIRUWKH
XH RI 67HK1H EXUHG WR D &' :H
RUUHRGHGDERXWDD R\  WKHDU
KYHEXWHYHUGHGHGRDD
,KDYHRWEHHYHU\GHWWK\HDUWKHY
HUDGHDIRUWKH$UKYHIURUHYRX\HDU
7KH\DUHWHGEHR
)XWXUHD
6KRXG H WU\ WR RW RGHU HHWUR GRX
HW$UKYW¿HWKDWDUHRWRWKH6/$
"
:RUWKHEDHDDHU WR WDHDD
KRW RI 67HK HEWH HYHU\  RWK RU
RDGEXUWRD&''9'IRUDUKYH1RWH
WKHUHDUHRHDHDUKYHGDWKWWHE
DUKYHRUHEKWWXWDRUGY
RGWIUR-X\WR-XH
7KHDUKYHRWDGXDWHRHRID\
XUUHW XHRI WKH67HK%XHW DH
HDWWRDWKH,RXGUREDE\KDYHD
IHRI\WXGHWRUHUGRWKHRUIWKHUH
DUH R R\UKW XH YRYHG  XWW
WKHHRWKH67HK'YRHEWH
6HGXGDWHGYHWRU\WRHEDHDHU
7KH$UKYHRWDERXGXHRIWKH%X
HWWKURXK,KRXGEGWKHRHDI
6HH7HKRR\'YR&RWWHH5HRUW
6HH7HKRR\&RWWHH5HRUWYHDWWKH
6/$$XD&RIHUHH&KDR,/-X\
WHUWKDWGDWH
, HHG WR UW RII X DGIUHH DHU D\
%XHW XH WKDW H HHG WKDW R RHU
RH UW 6R IDU ,KDYHUWHG9R
XHDG
7KXHU,HHGWRKHWKHDGUW
RIID\GRXHWWKDWKRXGEHDHGWKH
DUKYH
6XEWWHGE\5RHU%HD'YR$UK
YW-X\
$DUG&RWWHH5HRUW
)UW,RXG HWRWKDRXUUHWXUR
WWHH HEHU KRH RWUEXWR DUH R
UHDW\ DUHDWHG DG KR DH \ R
WRDRWWHHKDURUHDUGDGH
MR\DEH  'DH %UHH (HHU 'YR
$DUG &KDU DG RRRU RI WKH %RH
+GWK$DUG0R\7HER'U6KDWDX*D
X\6DUD6DXH6XD3RH'U3.-D
'U 'HED & .DU .DWK\1RUGKDX DG &G\
;D1HHEHURIRXURWWHHHUH
&\WKD &RKH DW \HDU¶ 6 .U &DEHH
$DUGHU DG'U+DUK&KDGUDHU
RI WKH %RH+GWK $DUG  8IRUWX
DWH\'U&KDGUDKDEHHXDEHWRDWWHG
ERWKWKH3KDGHKDDG&KDRRIHUHH
RKHKDHYHURI¿D\ UHHYHGK$DUG
7K \HDU WKHUH HUH R RDWR IRU WKH
67HK$KHYHHW $DUG XH DW \HDU
KHH KDG WRHU 6XD )HUD
DG'U'HED&.DU
67HK 'YR $DUG :HU HIW WR UKW
9YHH+RXKWR*HHWD3DD6R%DUUR
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 67HK1H
,W  XIRUWXDWH WKDW $DD+ 5GKD WKH
HURIWKH67HK'YRDG$UDED
*XI&KDWHU6WXGHW$DUGKDHYHUMRHG
6/$DGHYHU IX¿HGKHU UHREWH IRU
UHHWRIWKDDUGKKXGHGUWD
DUWH DERXW KHU RIHUHH H[HUHH IRU
WKHIDXHRI67HK1HDGHUYDD
HEHURIWKH67HK$DUG&RWWHHIRU
DWHDWRH\HDUIRRWKHRIHUHH
'DH . )RWHU ,WHUDWRD 6WXGHW 7UDYH
$DUG
$W WKH -XH  67HK %RDUG 0HHW 
3KDGHKD-RH.UDXEURXKWXWKHGHDRI
KRRU'DH.)RWHUE\DRXU,WHU
DWRD6WXGHW$DUGWKH'DH.)RWHU,
WHUDWRD6WXGHW7UDYH$DUG 7KDH
KDHDRI¿D\DURYHGE\WKH%RDUGDW
WKDWHHW
1HYHD GUDYRYD RWXHG WR RIIHU KHU
H[HUW DWDH  XRUW RI RXU 'DH .
)RWHU $DUG   6H H KDG HYHU RUHG
WKWKH6XE6DKDUD$IUD&KDWHU1HYHD
WD\WUHGWRRWDWWKH)RUHG
WKH\DUHDYHU\DKDWHUWKR\H
EHUDGWKH\GRRWKDYHD$DUG&RW
WHH 6HWKKDWHUDUDWKHUGI¿XWWR
RWDWHWKRXKWWKWEHEHWWHUWRDWD
IH\HDUIRUWKHUHEHUKWRUREHIRUH
HWU\WRRRRUWKDDUGWKWKH,
DWH6HWHEHU1HYHDDRWDWHGE\%H
WKD 5XGGR &KDU RI WKH (XURHD &KDWHU
$DUG&RWWHHKRDHGI67HKD
WWHUHWHGRRRUWKH6/$(XURH
(DU\&DUHHU&RIHUHH$DUG(&&$:H
UHRGHGYHU\ IDYRUDE\DGDUHHGWKDWH
RXG HDK RWUEXWH  WR WK DDUG
%HWKDDKR WR DXK WKHDDUG DWH
'HHDU\-DDGDWHGWRKDYHDHEHU
RIRXU'YRRWKHMXGDH6KHKDG
DWRWDRIDDWDGHWHDRIWKH
RDWRDWHUD IRUWKH67HKD
DWKK,KDUHGWKRXU$DUG&RW
WHH%HWKDDYHU\RUD]HGURYGD
RI¿D IRU IRU X WR RHWH D HWR R
HDKDDWDGYHUHDRIRUWKHKRH
WKDWHDGH2XU$DUG&RWWHHUHDKHG
DYHU\WURDGGHYHRXRWKDW6
R%DUURRXGEHWKHHURIWK$DUG
IRU WKH 67HK 'YR 6R D D ³)UW
&D6WXGHW´WKDUHYHRUKWRU\
KRKDGDRGRHDUHDWGHDRIDD
RUIRUEUDU\DGYRD\:HHUHDEHWR
HGWKHRWWHH¶GHRWR%HWKDE\KHU
UHXUHGGXHGDWHRI0DUKWKDGKH
DUHHGWKDW6RDWKHEHWDGGDWH,
YRXWHHUHGWREH6R¶HWRUEHIRUHGXU
DGDIWHUWKHRIHUHH7KDWKH¿IWK
\HDU  D UR WKDW WKH 67HK 'YR KDG
WHDHGXWKD6/$&KDWHURXWGHRIWKH
86WRKRRUD,WHUDWRD0/6WXGHWDG
WKHHRGWHWKDWHRRRUHGWKWKH
(XURHD&KDWHU:HUHD\DUHDWHGDG
HMR\HGRUWK%HWKD5XGGRRWK
$DUG
7KH 6 .U &DEHH 7UDYH 6WHGD
DDUGHG WR 9YHH +RXKWR  9YHH
UDGXDWHG IURWKH8YHUW\RI'HYHUWK
D0DWHU¶ /EUDU\DG ,IRUDWR6HH
 -XH  6KH KD DR HDUHG D (DU\
&KGKRRG /EUDUDK )HR DG UHHYHG
KHUXGHUUDGXDWHGHUHHIURWKH8YHUW\
RI&DIRUDDW/R$HHD%DKHRURI$UW
(DW$D6WXGHUDGXDW&XDXGH
6H0DUK9YHHKDEHHRU
D D5HHDUK )HR DW WKH /EUDU\5HHDUK
6HUYH&RRUDGR6WDWH/EUDU\,WKR
WRKHGRHGDWDDGUHHDUKDD\WRUH
DWHUHRUWR%URDGEDG7HKRR\2RUWX
W\%723*UDW3URMHWIRU&RRUDGR¶3XE
&RXWHU&HWHU
$ ,GHHGHW 6WXG\ URYGHG WKH RRUWX
W\IRUKHUWRRU'XE,UHDGDG%RUD
6HGH9YHHKDRHYHUDDDUGDG
DUWDWH  XHURX URIHRD DWY
WHDGHUYHKDDWWDHGDGHYDUHW\
RIRXWHUDGDHEHURIURIH
RD DRDWR R WKH WDWH DWRD DG
WHUDWRDHYH7KHHWHUDWRDDR
DWRXGH$/$0/$DG6/$
7KH %RH +GWK 6HH7HKRR\
DG(HHU'YR,WHUDWRD/EUDU
D$DUGDDDUGHGWR0*HHWD3DD
*HHWDXUUHW\XUXKHU3RW*UDGXDWH
'RD/EUDU\DG1HWRUIURWKH,
GUD*DGK1DWRD2H8YHUW\,*128
1H'HK,GD6KHKDD0DWHURI3K
RRK\03K/EUDU\DG,IRUDWR6
HHDGD0/,6IURWKH8YHUW\RI'HK
DGDWRXUXHD3K'/EUDU\DG,
IRUDWR6HH*HHWDXUUHW\RU
WK'U3.-DDWWKH,WWXWHRI(RR
*URWK/EUDU\'HK,GD6KHKDUWWH
D\DHUKKKDYHEHHUHHWHGDG
XEKHGDWRDDG,WHUDWRDRIHU
HH*HHWDMRHG6/$DGEHDHDH
EHURIWKH6HH7HKRR\'YR
,KHRWKH³(DU\&DUHHU$DUG´WKDW
DRRUHGE\WKH%XH	)DH'Y
RDGWKH$D&KDWHURI6/$ 7KD
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 67HK1H
WKH¿UWWHKHKDGDWWHGHGD6/$&RIHU
HHDGDDRWKH¿UWWHKHKDGRH
WRWKH8WHG6WDWH
7K\HDUDW'U3.-D¶YWDWR,KDGWKH
UYHHRIDWWHGWKH/EUDU\DG,IRUD
WR3URIHRD6XW /,36KHUH
*HHWD3DDDDYHU\DWYHDUWDW6KH
GGDH[HHWMRERUWK'U3.-D
DGWKHRWKHURIHUHHRUD]HUD
WK RIHUHH XKDKXH XH  , DG
GWRWRDW $DUGUHHWDWRDG
GWUEXWRDW WKHRIHUHHUHHDHRI WKH
RIHUHH URHHG DGKH WR RUD
]HDEHDXWIX&XWXUD3URUDDDGHKWIX
RXRWRWKH¿UWGD\¶HYHW*HHWDDR
UHHWHGDDHUWKDWKHKDGUWWHWK'U
3.-DHWWHG³/HDGHUKDG3URIHRD
/EUDU\DG,IRUDWR6HUYH ´7K
DHUDDRXEKHGWKH/,36&R
IHUHH3URHHG
5HDUGRXU/RHYW\$DUGWKHUHHUHD
WRWDRIHU,KDYHDHGWKHWRI
D/RHYW\$DUG:HUDW WKHHGRI
WK&RWWHH5HRUW
:HKDGWR5HWUHH$DUG&HUW¿DWH±6XD
6\GHUDG'U5REHUW%DDUG
)RUWKHDW\HDU6XD6\GHUKDRUHG
WKH&DWDR'HDUWHWDW&X\DKRD&RXW\
3XE/EUDU\3DUD2KR6KHUHWUHGWK
XHUDGKHUDWGD\RIRUD-XH
6KHRWEHDEHWRDWWHGWKH6/$
$XD&RIHUHHWK\HDUEHDXHKHEH
UHDUWRUHHWDRUKRHRRWKH
'HH\GHDD¿DWRDWWKH&KXUKDG
6\DRXH/EUDU\$RDWR$XD&RIHU
HHDWHU-X\6KHH[UHHGKHUUDWWXGH
IRURXUWHUHWWKHHEHURIRXU'YR
KRDUHUHWU
'U5REHUW%DDUGURWHWRH$UWR
HWHRWKDWKHDDWRUHWUHDW
WKHHGWKHHHWHUWK\HDU,RHWK
K DW WKH $XD &RIHUHH  3KDGHKD
DW\HDUDGDHGKWRHGHDXDU\
YWDUHYH RI K IH KH KH UHWUHG  +H
HUWHGWKWRKHDDG,KDYHDWXUHG
WEHR
'HDU6KHD

$7 6/$ DW -XH \RX WRGH WR HG \RX D
XDU\YWDUHYHRI\IHKH,UHWUHG
,DUHWUDWWKHHGRIWKHHWHU,WK
WKDWWD\RX,I,KDYHDGHDWDHG
UHDUG

, D D DWYH RI $WDWD *HRUD , UDGXDWHG
IUR 0RUHKRXH &RHH WK D DMRU  K
WRU\   , HDUHG WKH06/6 IUR$WDWD
8YHUW\   WKH 0$  (GXDWR IUR
(DWHU 0KD 8YHUW\   DG WKH
3K'  /EUDU\ 6HH IUR 7KH 8YHUW\ RI
0KD/Y$WDWDWKHGW
RIWKHYUKWRYHHWDGRYWR$
$UERU 0KD  WKH GGH RI WKH DW9HW
1DDURYHHWHUHWKHEHYHWRI\
\RXDGXWIH7KHKDHWKDWHHHR
HW\ WRGD\HUH KDHGE\ WKRH WH DG ,
DKD\WRKDYHDDUWRIWKHHYHDIDH
WKHURG,EHD\URIHRDDUHHUD
DDDGHEUDUD,,DHWHGDR
WRDEUDUD,IRUDWR2I¿HUDWWKH*UHDW
/DH5HHDUK/DERUDWRU\RIWKH8WHG6WDWH
%XUHDX I &RHUD )KHUH R D DUW RI
WKH 8WHG 6WDWH 'HDUWHW RI &RHUH
 $$UERU0KD:WK\ KWRU\ ED
URXGDIUHKDWHUERR\DERUDWRU\,D
RYHUKHHG , RXKW KH DWKDW DHDUHG
WREHDEUDU\DUWRHRWKHDXRI
7KH8YHUW\RI0KD,EHHYHWDWKH
6KRRRI1DWXUD5HRXUH,DHGXD
RXHGDGWKHUH,HWD\RXEUDUDE\WKH
DHRI-XGWK-)HG1HWKHURIXRXGKDYH
DHG WKDW RHGD\ KHRXGEHRH WKH
3UHGHWRIWKH6HD/EUDUH$RDWR

-XG\KDHG\IH6KHWRGHRHGD\WKDW
HDUHRWRWKHWDWHHHWRIWKH6HD
/EUDUH$RDWR , DG , DRWDH
EHU 6KH DG ³, DG \RX DUH R ´ ,W D D
GHRWKDW,YDXHWRWKGD\$RWKHD\
,KDYHEHHDHEHURIRUH WKDRHGY
REXWWKHRHRWDWDWKH6HHDG
7HKRR\ 'YR ,   , EHDH (G
WRURI67HK1H:KH,WHHGGR 
 , D DW WKDW WH WKH RHW HUY
(GWRURI67HK1H,WDDUHDWKRRUWR
EH DDUGHG WKH 67HK'YR $KHYHHW
$DUG7KHUHKDYHEHHRWKHUKRRURU
DKHYHHWDRHWKHD\EXW\DRDWR
WK6/$DG WKH67HK'YRKD DD\
¿XUHG URHW\  \ IH DG HYHU\WK
WKDW , KDYH GRH , EHD\ WHDK DUHHU
DWWKH6KRRRI/EUDUDKDW:HWHU0K
D 8YHUW\  , HWDEKHG 6HD /EUDUH
$RDWR$XWKRU]HG6WXGHW*URXDWERWK
:HWHU0KD8YHUW\DG1RUWK&DURD
&HWUD8YHUW\$WHDHG,DDD\
KD\WRHHWWKHHIRUHUWXGHWDW6/$$
XD0HHW)RU\HDUR,KDYHEHHR
WKH)DXW\RIWKH6KRRRI/EUDU\DG,IRUD
WR6HHDW1RUWK&DURD&HWUD,
 , HUYHG D ,WHU'HD  , 
,DD)XEUKW+D\3URIHRUWKH'HDUW
HWRI/EUDU\6WXGHDWWKH8YHUW\RID
ED ,D YHU\URXGKH WRRI\ IRUHU
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67HK1H
WXGHWIURWKH8YHUW\RIDEDKRHWR
GRWKHUUDGXDWHRUDW1RUWK&DURD&HWUD
8YHUW\,0D\RI,DYWHGWRWR
RXWRXUIDU&KRDG0DKD
&KD,UHHWHGDDHU0DKD,WKDW
UHHWDWR,DGHUHIHUHHD3RHU3RW
WR D DHU WKDW -DR +RDUG D  6/,6
UDGXDWHKDGUWWH IRU\*RYHUHW3XE
DWRD7KHUHRWKWKDWKDDGH
HURXGHUWKDKDYWRIRUHUWXGHW5H
EHD9DUDDG'RU+HIHUUXIRU3UHGHW
RIWKH6HD/EUDUH$RDWRWKHDH
\HDU2\RH5HEHDRXG%XW,RXG
RWRH/DW-XHDWRXU6/$$XD0HHW,
DHGWRRXURHHHUDHRMXW
WHWRKHDU'RU+HIHUD\DHDRH
RIWKRHWKDWKHDYHWKDWRDKHDHWHG
WKH$RDWR¶+DRI)DHDDUG6RR,
D\WKD\RX'RUWKD\RX6/$DGWKD
WRDRI\IRUHUWXGHWHYHU\KHUH

6HUH\
5REHUW0%DDUG
3URIHRU

5HHWYH\XEWWHGE\6KHD/5RHWKD
&KDU 6HH7HKRR\ 'YR $DUG
&RWWHH
6HH7HKRR\'YR$DUG&R
WWHH0HEHU
'DH %UHH (HHU 'YR $DUG
&KDURRRU%RH+GWK$DUG
+DUK&KDGUD
&\WKD&RKH
6KDWDX*DX\
3.-D
'HED&KDGUD.DU
.DWK\1RUGKDX
6XD3RH
6DUD6DXH
0R\7HER
&G\;D
/RHYW\$DUG:HU
6XD$UG±\HDU
5RHU%HD±\HDU
/GD'RGR±\HDU
-RK'XEHUD±
$UWKXU)UHHG±\HDU
5KDUG+XHU±\HDU
'HEUD.DXID±\HDU
'DYG/DH±\HDU
5KDUG/HD\±\HDU
6KDUR/HEHUD±\HDU
$WD1HH±\HDU
:GD1HD±\HDU
5RR3R±\HDU
$DGD3XWD±\HDU
6X]DH6WDH±\HDU
'DYG6WHU±\HDU
:H:H±\HDU
&DWDR/DR6/$67HK'YR
6XDU\RI<HDU¶(YHWIRU67HK'
YR%RDUGRI'UHWRUHHW
7KHD$HRWXHWRHUYHDWKH&DWDR
/DRIRUWKH67HK'YR$\H
HUWD WR IRUDWR DERXW DWDR
5'$)5%5RURWKHUWHUHDWHGWRDWDR
DUHHWRXWWRWKHHEHURIWKH67HK
'YR¶WHUY
6/$ 67HK 'YR 0HEHUK &R
WWHH5HRUW
-X\
-XH  GDWD IUR 0HEHUK RI¿H W
'67DKDYHEHU&RDUHWRUH
YRX\HDU
 0D\
 -XH
 -XH
 -XH
 -XH
 -XH
'DWDIUR-XH0HEHUK&RWWHH
UHRUW
1HHEHUHRHG-XH0D\

1HHEHUHRHG-X\$U
RDUHWRIURWR
1HRHUXK
:HKDYHDIXHYHWRIHRHDGWKRHRI
RXUDDUGHUKRDDWWHGEHDW
WHG(YHWDHGIRU-\*UHH¶DW
6RXWK6WDWH6WUHHW&KDR,/
2RWDWYH
 4XDUWHU\WRIHHEHU
XEKHG67HK1HEH
WKWKH)DXH
 (KDHGIRRXWKDHG
HEHUURYGRRUWXW\IRU
DR\RXIHHGEDRK\HEHU
HIWDGKDWHDGREHWWHU²RH
GDWD
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 67HK1H
 *RRHDUHUHHWDWRRI
RDWRW\DGRXWU\RIRXU
HEHUKHHIRURUHIR
1HWDWYHXGHUD\
 &RDERUDWWK3XE5HDWR
RWWHHRUWDHUHRI
0\WHU\0HEHUUR¿HRWKH
WHUY²DIRUH[WUR¿H
KDHRR
 &RDERUDWWK3XE5HDWR
RWWHHRRWKHUHYHWURUD
7%'
 &RDERUDWWK6WXGHW5HDWR
&RWWHHRH[WDGH
RXWUHDKURMHW
5HHWIX\XEWWHG
6DUDK2HHURHHU#WKR\RHHGX0H
EHUK&KDU
*RYHUHW5HDWR5HRUW
7KH*RYHUHW5HDWR&RWWHHKDEHH
RWRU WKH3XE 3R\'XR*URX
DG WKH $RDWR RI 5HHDUK /EUDUH ,
ÀXH3XE3RH7RRI WHUHWDUH
GWUEXWHG WR 67HK 'YR HEHU YD
WKHWHUYH
7KDW\YHU\EUHIUHRUW,RWEHDEHWR
DWWHGWKHDXDRIHUHHWK\HDU
5HDUG
.DUH%X[WR
6/$ 67HK 'YR *RYHUHW 5HDWR
&RWWHH
3D¿1RUWKHW1DWRD/DERUDWRU\
%DWWHH%RXHYDUG
32%R[06,1.
5KDG:$86$
7H
)D[
DUHEX[WR#RY
KWWRY
3XE5HDWR&RWWHH5HRUW
7K\HDUWKH35RWWHHUHIRXHGWHIIRUW
WRDGWHK EUDUDWKWKHU WHUD
WRWKDEURDGUDHRIGIIHUHWXE
2XUWRIRYDWYHDGXXXDWHK
EUDUDHGURMHW DEHHHR WKH6
7HKHEWH,W WD\H[DHRIRYH
D\WRURYHUHDWRWKGIIHUHWURX
DURDXWKDWRWKHUD\K WRHX
DWH,WDRXGHDXHWRIRUH[D
HDKURMHWWRDGWUDWRWRKKKWWKH
YWDDGRYDWYHDWXUHRIWHKEUDUD
KWKHRGHUDH
$RDYDDEHRWKH67HKHEWHDEUHI
XGH WRRHDH IRU IDXW\DGRXHW
WKDWYHWKHWHKEUDUDHUHWYHWR
KHWKHXGHUWDGWKHUXEKRWR
$WKUGURMHWDRRWKHHEWHDWRI
UHDEHHHHRGDWHDKWKDUH
YHGHWDWKHUWUHWKDGHDHH
$RDRWRIUHDEHHHHHE
WHRWXWHUHDG\IRUWXYH:KH
RHWHWKRHGWKDWWKHHWHUYH
DDXHIXXGHIRUIDXW\HEHUKRK
WRXGHXUUHWHW¿HYHWWKHUXU
UXXDGIRUWXGHWHHDG¿G
HD\WRKR DWKHHH IRUDWR
HYDXDWRHKDYHGHYHRHGDWHK
EUDUD
2WKHUURMHW HDU\WDH XGHDXGH
WR XHHG  HH EUDUDKWKRXW
D HH EDURXG WK DUWXDU IRX
R WKH WU\ XH RI UHDW WR HH ID
XW\7KD\EHEHWGRHWKHIRURID
URXGWDEH GXR DW 6/$  D UW
RURE\DUHHWDWRIRUHHEUDU
DWRXHWRWDDERXWHHIRUDWRW
HUD\DW6HH&DIHDGRWKHUXEHH
HWXUHYHXHDGDEHWUDWHGRXHW
IRUGRDDUHHIRWWDIRUR
HHDMRUDH
%
:D-DRE
6HHDG(HHU/EUDUD
8YHUW\RI0D
EMD#DHGX
67HK1H
67HK 1H RWXH WR XEK IRXU HH
WURXHHU\HDU
, $U $EE\ %HGIRUG $WDW /EUDUD DW
*UDG9DH\6WDWH8YHUW\DDHG$
WDW(GWRU
:HRWXHWRRWXERIRUWKHHHU
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67HK1H
UHYHHGHWREXWKDYH\HWWRUHHYHD\
XER  3HDH HRXUDH IHR H
EHURIWKHRWUEXWGYRDGHWR
WRXEWDHUIRUWKHWR
$IWHU UHHY WKH ED XH IUR 
WKURXKDWIDDGURXUXHIUR
DGWKU(GWRU$EE\7KRUH
KDEHX WKHURHRIGW] WKHDYD
DEHEDXHDGXRDGWKHWRWKH6
7HK1HHEWH$WUHHWWKHRWUHHW
WR\HDURIEDXHDGDUH
DYDDEH6KHKRHWRKDYHWKHUHD
XHXRDGHGE\WKHHGRIWKH\HDU
$EE\7KRUH(GWRU671
6WXGHW 5HDWR &RWWHH 6/$ 6
7HK'YR
6XDU\RI<HDU¶(YHWIRU67HK'
YR%RDUGRI'UHWRUHHW
0HEHUK
7KH6WXGHW5HDWR&RWWHHKDKDGD
RWKHUUHDW\HDU:HKDGWKUHHUHWXUH
EHUXG\HI6DUDK2HHUDG%H\
0HUDGRHHHEHU7IID\/RH]
2R3URMHW
:H KDYH RWXHG WR RU R URRWRD
RXWUHDKDWYWHWR1RUWK$HUD/,6UR
UDURRWDGIXUWKHUWKH0HWRU
3URUD RKRW DG RRUGDW R WKH
1HRHU /XKHR URRW DG DGYHU
WWKH.U&DEHH6WXGHW7UDYH6WHG
DGDUHDRXUDXDWXGHWHEHU
KRWHW
6/$$XD&RIHUHH%XGG\3URUD
:H GHGHG WR GR RXU %XGG\ 3URUD DD
WK\HDUDWWKH6/$$XD&RIHUHH%H\
0HUWRRWKHHDGRWKURMHW:HKDG
WRWDYRXWHHUWRDUWDWHKKHDGWR
%XGG\DUEHRHWHG:HDWRIRR
XWKWKHDIWHUWKH&RIHUHHWRKH
DGHHKRWKHW
0HWRU3URUD
7KH0HWRU3URUDWRR,WKD
RHGGR  WKHDW IH\HDU :HR
WXH WR WU\ WR URRWH W R RXU WHUY 
DHD WRHHEHU 67HK1H
DGR7WWHUXDUWHU\IREH6HDW
\HDU¶$XDHHWHKDYHHWXH
WHHWKHWRU:HKRHWRRWXHUR
RWWKURUDDGKRHIX\HHUDW
RUHWHUHW
6WXGHW0HEHUK&RWHW
:H DUH RR DW RWHWD\ UHYD WKH
6WXGHW0HEHUK RWHW WK \HDUWK D
GIIHUHWRWHWURW:HRUD\DIRU
H GHD IUR WXGHW WK GHD R KR
EHW 67HK RXG KH RU URRWH WHI WR
WXGHWRUH:HRYHWKHGHDHHWDG
H WU\ WR HHW WKHHDK \HDU EXWH
KDYHIRXGWKDWWRHWHREHIRU
XWRHHWRUWU\DRUD\RIWKHGXH
WRRXUDUHDG\EX\RUKHGXH:HEH
KRGWKHRWHWDWHUWKH)D
5HXH5HYH
8IRUWXDWH\HHUHXDEHWRDXKWKH5H
XH5HYHURUDDW\HDUGXHWRGIIHUHW
XHEXWWWDURUW\DGHKRHWREH
DEHWRRYHIRUDUGWKWWKHIXWXUH
:HHRHDXHWRDGGHDDH
D H HEHU WR RXU &RWWHH  3HDH
RWDW 7KHD $H DW WKHDDH#DR

$/$/DR5HRUW
/DR5HRUW RIDMRU URUD DW WKH 6
HH	7HKRR\6HWRRI$/$$XD&R
IHUHH$DKH&$-XH
1RWH$WWHGDHDRUHHRHWKDDW
WHGHG$/$1H2UHD±
7KH676$DKHURUDIRRWKHKHG
XHDGRWHUHDWHGE\3HWHU/DUHDG0D
UEHWK6HERGUHHWYH\
6DWXUGD\-XH
7KH 5RH RI 0HWDGDWD 6WDGDUG  6HW¿
'DWD 3XEK 3DUW ,, RWXHG IUR0G
WHU(KDDHWRHW¿GDWDHW
KDEHRHDDMRURDRIUHHDUKIXG
HIIRUW8HEHWWHUDUHWDHWRWDGDUG
]HWKHHWDGDWDDGWHKDGHUWRUXHG
WRDHWKHGRYHUDEHWKHUHDRHU
WKDWWKHHGDWDHWKWGDHDUWKWKH
RUXRI³UH\WHUDWXUH´
1,+ 3XE $H 3R\ DG WKH /EUDU\
8H 'HYHRHW DG 5D¿DWR
7KDHH[RUHGWKHGYHUHURHRIEUDU
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 67HK1H
D  XRUW WKH1,+ 3XE $H 3R
\  3DUWDW UHYHHG WKH 1,+3$ R\
3XE0HG&HWUDXERDGEERUDK
DDHHW WRR GHYHRHG WR KH GHWI\
DUWH UHXU 30& XER 7KH\ DR
GXHGWKHEHH¿WRIWKGUDDWUHDH
30&¶IUHH\DYDDEHKHDWKHHDUWH
WRUHHDUKHUDGEUDUHHDR
GHRXWHUDWWHWE\RRHWKRWR
GHUDWKH1,+3XE$H3R\
7D,WUXWRWRWKH1H[W/HYH&UHDW
(YDXDWRWR$H6WXGHW/HDU2H
7KURUDURYGHGDUWDWWKDEUHI
EDURXGDHHWHWKRGDHD
H[DH RI DHHW XHG H¿D\ WR
HYDXDWHRHHDUWRRXKDWXWRUD
RXUH XGH RXUH DDHHW \WH
HW 3DUWDW HDUHG KR WR UHDWH HIIH
WYH DHHW WDRUHG WR WKHU HHG DG
H[DHRIDHHWXHGDWHYHUDW
WXWRWRHYDXDWHYDURXRHHDUWRR
HUHKDUHG
3XEK8GHUUDGXDWH5HHDUK5HRXUH
DG ,RYDWR IUR WKH /EUDU\  7K H
R D D GXR KK DGGUHHG KR
HHEUDUDRXGHRXUDHXGHUUDGX
DWHWRXEKDGKDWGRIXRUWRXG
EHRIIHUHGIRURGXWUHHDUKUWDG
UHY/EUDUHRXGKRWRWHWRUD
RIHUHHRUDHDDUGU]HDGXE
]HDKHYHHW
)HGHUD 6HH $H\ 8GDWH  7KH DWHW
URGXW DG HUYH IUR1$6$ 17,6 DG
'2(HUHUHHWHG
6XGD\-XH
&KD5RH IRU67HK/DR/EUDUD
5HHDUK2XWUHDK	,WUXWR6HH
	 HHHU XEMHW HDWDR DUH
HRXWHU GUDDW KIW  WHU RI D
HGGXWH DG URH DG  WHURI H
H[HWDWRWKHH[HXWRRIWKHµWUDGWRD¶
DRURH5HXWRIXUYH\HUHUHRUW
HGRHRGXWHGE\WKH6XEMHW/EUDUD7D
)RUH   WR GHWHUH RH RI XUUHW
DGIXWXUHDRRUDGRHRGXWHGE\
WKH$&5/,IRUDWR/WHUD\6WDGDUG7D
)RUHWRDHUWDWKHIXWXUHRIEUDU\WUX
WR
5HHDUK )RUX  KK  URUH UH
HDUKDHUHUHUHHWHGDGHYDXDWHG
 ³$*DH7KHRUHWD([RUDWRRI
2H'DWDDG2H6HH´
 ³([RUWKH9DEW\RI*RRH
$G:RUGDDDGMXW'RYHU\
/D\HUIRUWKH6HHDG(HHU
/EUDU\´
 ³3RWR/EUDUDD/HDGHU
(6HHDG'DWD0DDHHWR
&DX´
'DWD&XUDWR D D )RURI&RDERUDWYH5H
HDUK'DWDXUDWRYRYHDDG
WDUHHDUKGDWDWRIDWDWHDHGH
DWRDGUHHUYDWRRIIRUDWRRWHW
DG RWH[W /EUDUD D HDHWK DD
GH UHHDUKHU  RUD] GHUE
DG UHHUY UHHDUK GDWD IUR EH
WR HG RI D URMHW 7K URUD H[DH
GDWDXUDWRUHHDUKRRUWXWHIRUEUDU
DXGWKHDGRHGHHHGHG
IRU HIIHWYH GDWD XUDWR RDERUDWYH UH
DWRK EHWHH EUDUD DG DDGH
UHHDUKHUDGDURDKH WRGDWDXUDWR
WK WKH HH RD HH DG KX
DWH
1XW DG %RW RI 0D 6D 6D
DDGDWKHDYDDEHRHUH
HWD\ KDHH IRU EUDUH DG EUDU
D$DHRIH[HUWGXWKHGHWD
XXH WR D D XG URMHW
DDGRWWRRDGHXHWD
 DG HWDGDWD WDGDUG DH WUDWH
HR\UKWXHDGRUH
0RGD\-XH
3UHDU7RRUUR¶6HH3URIHRD
7KURUDDHGDWHWDEKDGDRXH
DRHH	WHKRR\EUDUDIDXW\
DGWXGHWIRXRWKHXHRIUHDU
WRGD\¶WXGHWWREHRHWRRUUR¶
HHURIHRD7KHDHRIEUDUDDG
IDXW\HEHUH[RUHGWKHKDHHUR
IHRU IDH D WKH\ HH WR HGXDWH HHU
HWWHRXWUHDKRGHIRURU
WK IDXW\ R UHDW IRUDWRDGGDWD
WHUDWH UHHDUKHU DG WKH D\ EUDUD
DRUWKHHWXGHWWRXRUWWKHU
RDRIEHRHHURIHRD 7KH
UHHWDWRHUH H[HHW XWUDW KK
HYHHDHHWWKIDXW\DGWXGHW
WKHUUHHWYHXYHUWH'U%7RR
,IRUDWDW8&,UYH-&DU(HHU
/EUDUDDW0D8Y-R-HIIU\H(
HHU/EUDUDDW8YRI0HRWD%DUED
UD0D$H6HH/EUDUDDW7UW\8Y
DG'U-RK5R3URI0R	&H%RR\DG
'HD&W\RI+RH
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3RWHU6HRDG5HHWR
(HYHRWHURUHHDUKWRDRUHDWHG
WR ³3UHDU 7RRUUR¶ 6HH 3URIHR
D´
<RXDDHD3')YHURRIWKH676
3URUDEURKXUHDWWKHIRR85/KWW
W\XUR676URUD IUR (GDUG
(H,,,
+HUHDDHIURWKHHR
³6XRUW WKH 6HH :WKRXW D 6HH
%DURXG´WKHRWHUE\.EHU\%DH\
KDRG#WWHGX

3XE3RWIUR$/$&RHW
 676&RHH6HH/EUDUD
'XR*URX-XH
6XDU\
 6766WUDWH3D$&5/3DIRU
([HHHUHRUW
 $$$6/DR5HRUW
 676&RWX(GXDWR&RWWHH
$XD0HHW$HGD
 5HHDUK)RUXIRU6HH	
7HKRR\/EUDU\5HHDUK
 3URUD3RWHU6HR$&5/676
 )HGHUD6HH$H\8GDWH
 $7D)RUH0HHW$&5/676
 7D,WUXWRWRWKH1H[W/HYH
&UHDW(YDXDWRWR$H6WXGHW
/HDU2H
 $6760HEHU0HHW	%UHDIDW
$&5/676
7KHHDGRUHIRUDWRDEHIRXG
DWKWWRHWDDRUDUBWRU
KWWDDRUDUDERXWDUGUHWRU\R
ÀHDGHUKHWRWDUWH
7KH&RHH6HH/EUDUDKDGD UHDWYH
GXR DERXW URMHW HDUHG WR XGHU
UDGXDWHWKDWRWYDWHGDGKHHGWKHWR
RXDWH E\ XEK  7KHU GHD DG
H[DH XGH XGHUUDGXDWH HH 	
WHKRR\ MRXUD RHU RW WXWRUD R
DHE RWHU UDWH  UDWUW
EUDU\ DDUG \RX DUWDWR DG
URGXWRRIDERRWKDKRRUD
7KH 6WUDWH 3D IRU 676 KD WKUHH DMRU
DUW
 9DXHRI$DGH/EUDUH
 6WXGHW/HDU
 5HHDUKDG6KRDU\(YURHW
1RWHIURWKHIXUHRUW6766WUDWH3D
5HRUWGR
7KH ¿UW GHD WK HWDEK DG URY
WKHYDXHRIDDGHEUDUHE\RXWKHU
RWUEXWRWKRRGWWXWRDRXWRH
7KH 676 XDUWHU\ MRXUD ,XH  6HH
DG7HKRR\/EUDUDK ,67/ RX
DWHKRDU\RUHHEUDUDK
%HGH HKD] ³EUDUH D DUWHU 
UHHDUK ´DHEW\RIIRUDWRDGGDWD
HHD\RHDHDRUWDWRHU
2WKHU RHU DUH GDWD DDHHW D
HERRGRYHU\\WHDGD\DDGH
EUDUDKWKWKRHWRXWWKHRUWDH
RIKKHUHGXDWR7KHUHDRWXHHG
WRGHYHRUHRYHURIHRDHGXDWRD
RRUWXWHIRUEUDUDDGHHD\UR
UDIRUHDGHUK
7R UHDK WKH HRG RD WKH RUH UHDWY
W\ HR\HG  GH HHYURHW
WKH EHWWHU WR HDH WXGHW HDU   7KH
HKDRUHDWHHDUHYUR
HWERWKK\DDGYUWXDHHYDXD
WR WRR IRU WKH HIIHWYHH RI IRUDWR
WHUD\DURUDDGEXGRDERU
DWYHURUDDGDUWHUKWKRWKHURU
D]DWR7KHUHDUHHIIRUWWR³EXGDD
W\IRUWKHEUDUD¶URHXRUWIDXW\
GHYHRHWDG WKHUHDUDWRRIUDGXDWH
WXGHWDWUXWRU³
7RURRWH UHHDUKDGDKRDU\HYUR
HW KDU RIHUHH UHRUW YD HE
DUEHGHYHRHG,XH6HHDG
7HKRR\/EUDUDK676¶RH±DH
MRXUD
7KHUH  URRWR RI WHUHW  RH GWD
KRDUKDGWKHXUDWRRIUHHDUKGDWD
676WU\WRÀXHHRUHRHXEK
RHDGUDWHDGHUKDUHDWHDG
URRWHHWUXWXUHWKDWUHDUGDGGH
RWUDWH WKH YDXH RI RH KRDUK  7KH
6766KRDU\&RXDWR&RWWHHKD
EHHIRUHGWRURRWHWKHHRD7KH676
&RWX (GXDWR &RWWHH  DR 
YRYHG DU XHXGDWD WHUD\DG
GWDRHWR
'HYHRHWRIHWDGDWDDDGGUHHGD
DUWRIHUHH³7KH5RHRI0HWDGDWD6WD
GDUG6HW¿3XEK´ 
)URWKH3UHGHW¶0HDHRDHWKH
-X\$XXWXHRI$HUD/EUDUH
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 67HK1H
0DXUHH6XYDXRWHWKH$/$WUDWH
D¶IUDHRUDEH³DRUGKHUH
EUDUHERWKK\DDGYUWXDDUHHWUD
WR IHR GRYHU\ DG HDU DG KHUH
HYHU\RH  D EUDU\ XHU ´  IUR0R\ 5D
KDHRXWRUHGHW
$$$6±7KH$HUD$RDWR IRU WKH$G
YDHHWRI6HH±$/$/DR
$R5HUDWWHGHGDGURWHWKH$$$6/
DRUHRUWIRU)DWWHWKH:RUG%XG
D*RED.RHGH6RHW\WKHWKHHRIWKH
$$$6 $XD 0HHW KHG )HEUXDU\ 
9DRXYHU%&*RRGGXRD
HHUDWHGDWD/EUDUD¶&DXXRURY
HH IRUDWR WHUD\ E\ UHHWDWR
RRDERUDWRDRUWHUIDXW\DG
EUDUD7KHEUDUDDW$$$6DUHXGHG
WKH,IRUDWR&RXWDG&RXD
WR6HWR7$RDGRHDXH¶RWHU
DDHWHGDGDEHIRXGKHUH)DXW\
/EUDUDDG6WXGHW&RDERUDWR(KD
6HH7HDKWK'WD&RHWRKWW
GHKDUH1\5)\.3DUWRIKHUUHREW\
DWRURRWHWHUHWDWWHGWKH$$$6
0HHWWKIUHHUHWUDWR
)UR\/RXH'HRWH
0RW RI WKH HR UHD\ HUH HUWHW WR
DDGHEUDUDDGUREDE\WKHRYHUUG
WKHHIRUDRIX6/$DG$/$HH
RXUHYH XHIX UHHYDW DG GHEH
7KHUHHUH H[HHW UHHWDWR E\*HUDG
6WHHD 1$6$ :D\H 6WUDG 17,6
DG7%\UH'2(UHHYDWWRD6HH
RYXWRGDWDEDHDGHEWH
*UHDWWUGHDUHEHDGHGW]DWR
'DWD  W DDHHW XUDWR DG YX
D]DWR ± DUH H[W DG RUWDW WR
³'DWDGHXH´DRHGE\7R\+H\&KH
RXW7KH)RXUWK3DUDG'DWD,WHYH6
HW¿'RYHU\KHUHKWWUHHDUKUR
RIWRHXRDERUDWRIRXUWKDUDG
GHIDXWD[   6RH RH GDWD WRUDH DG
DDHHW URMHW DUH  +DUYDUG¶ 'DWD
YHUH2[IRUG¶'DWDÀRDG'XUDRXG
, HDUHG DERXW RUGGHWHHRHRU
DG /D\HUDH W GHUYDWYH KK KD D
RHG IRU WKH YXD]DWR DG DDHHW
RIGDWD  WKH IRRDUHD  HRHH
DWRR\DWURR\RHDRUDK\DGIH
HH&KURR]RRRHYHGE\%*DWH
DG'DYG&KUWDGHWWKHKWRU\RIWKH
XYHUHIURWKH%%DWKURXKKXDK
WRU\WKH%+WRU\3URMHWKWWKURR
]RRRXGDHWW
7KH ¿DHRI&RXG&RXW  UR
  )UHG .RXU KD EHH UHGWHG WK W
YHWR %D IRU H[DH KD EHH 
WKHRXG IRUD RWH 6RHMRXUDHU
YH³RXGEHREHWKRXWWKHRXG ´
7KHRXG HG WHI WR WKHUHDWRI DUH
URMHW%HDXHRIXW]WKHRXGRUH
³W]H ´ DUWDWRU\ HH  WKHRUHWD\
REH
7KHRWIXDDWWHGWKH¿DRHUWRI
WKH5R%RWWR5HDGHU,WDDEHH¿W
IRUWKH6KRDUK)XG7KHUHHUHRDW
RHWHWKH\¶GGHGHGWRGEDGDIWHU
WKHUHHWGHDWKRIWKHUIRXGHUDGHEHU
.DWK.DH*RGDU2WKHUHEHURIWKH
URXHUH'DYH%DUU\$\7D5R\%RXW
-U6WHKH.DG0DWW*URHRDR
D\HDUD0DUH6RD(YHU\RH
DDR«DGGDDDHHU
WWHG7KHUHDUHDIHYGHRR<RX7XEHRI
WKHUHUIRUDHWDHDW$/$$DKHDG
RWKHUYHXH
$/$$XD&RIHUHH:UD8$HU
D/EUDUH-X\$XXW$HU
D/EUDUH0DD]HRU
/RXH'H6/$$/$/DR
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67HK1H
&KHWU\'YR0DUH)UDWH%R&KDU
7KH&KHWU\'YRRHUHGWKKHWU\DGKHDWHKRR\DGWKHHRRHGXDWRDDGYDH
DGIRUDWRKDGRIGHYHRHWWKH¿HGRIKHWU\DGUHDWHGXEMHW
WK \HDU 'HH &DKD
RUD]HGDRIHUHHEXGG\URUD7KRH
RIXKRDUWDWHGKDGIXHWWWRR
D ¿UWWHU  ,¶ RR IRUDUG WRHHW
DRWKHUEXGG\
$G HD RI 'HH &DKD D '&+(
HEHU KRXG EH URXG WKDW H KDYH D
5RH9RUHHUDDUGHU RXUGYR
7KDDUGUHHWHGWRD6/$HEHUIRU
EH\RGH[HWRDHUYHDUHDRIHWRU
WXGHWRURUURIHRD'HH,D
H[WHGWRHH\RXRWDHUHHYWKUDG
DDUG<RX¶UHXKDUDWRWRDRIX
'&+( HUWD\ EHH¿W IUR \RXUHWRU
RU
2HHUR,¶GHWRWURGXHWRD.UW
%UH\ 3K'HU RI WKH0DUR ( 6DU
DDUG  7KH 6DU DDUG  UHHWHG WR D
WXGHW RU HHEHU DG  WHGHG WR
HRXUDHWKHUDUWDWR'&+(DWYWH
.UWDUHHWUDGXDWHRIWKH8YHUW\RI
:R±0DGRDGKDDGHH WHUHW
 UHHDUKGDWDDDHHW %HDXHGDWD
DDHHWRUWDWWRKHWU\,¶XUH
HKHDUXKIUR'U%UH\WKHIXWXUH
2XUHUHWKDRWR$GUHD7%URR
DGRWKHUHEHURIWKH8YHUW\RI&KDR
7KH\ URYGHG D H[HHW WRXU RI WKH -RK
&UHUDU DG 0DXHWR EUDUH  7KH HD
DWWUDWR WKDW HYHU\RHD HDHU WR HH 
DWRD WKH URERW UHWUHYD \WH 'XH
WR'HDW 1RUWK $HUD¶ G RRUK
HHUHDEHWRGHHG¿YHWRUHEHRWKH
EUDU\XUIDHDGYHWKHRUXRH
:KDW D WUHDW  'XH WR WK WRXU RRUWXW\
'HDWDHGH WRXW WKH  WRXKWK
6/$KHDGXDUWHUWKH\DWWRH[KEWDWH[W
\HDU¶$XD&RIHUHH
$G DW\ ,¶ HHD\ DUHDWYH WR WKH
HEHUKR DUWDWHG  WKH ¿DUD
XHR,KRHWKDYHDRWRIIRGGHUWR
ERWK 6XD DG /XW IRU D H[W \HDU¶
RIHUHH  7KH\ DUH H R WKHU D\ WR
1HIURWKH&KHWU\'YR
:R6/$KDRHDGRH,D¶W
EHHYHHDGHWWKURXKWKHED]KHDWWKH
0&RUD]H:KDWDKDHH
:H UHHYHG UHDW IHHGED R WKH URUD
DRWKRHRRGGHDIRUIXWXUHHR
0D\ '&+(HEHU RUHG KDUG R WK
RIHUHHDRDHUWUXWRUHDHU
DGRGHUDWRU,RHDYHU\HDWKD
WR1RUDK;DR IRUKHUDWDHD WKH
RDHU$GRIRXUHD\WKDWR%
$UWURKRURYGHGXKHHGHGXRUW
WRH  6XD0DU >'&+(&KDU HHW
DG/XW6DEXU\>'&+(RDHU@RW
WKHUIHHWHWE\DWWKDRWRIWKHDW
XWHDWYWH7HG%DGD3URIHRD
'HYHRHW DD\ KHGXH IRUDWYH
DGXHIX&(RXUHDGWK\HDUDR
H[HWR 7KH WUXWRU IRU WK\HDUHUH
-XGWK&XUUDR6XH&DUGD'D)UHKDG
'DYG%DRKRWDXKWWKUHHHDUDWHRXUH
:HKDGRRGDWWHGDHDWDRXUHDGDUH
RR IRUDUG WRDRWKHUHWRIRXWWDG
&(RXUH6D'HR
:H DRK WR WKD RXU RRUWKRXW
KR WKH RIHUHHRXG RW EH REH
:H YDXH RXU DUWHUK WK WKH ERWK
DW WKH HYHW DG WKURXKRXW WKH \HDU ,W¶
'&+(¶RWRURYHWKHURGXWRDG
GHDWRRIKHDIRUDWRWKURXK
KDU GHD UREH DG RXWR :H
RXGRWGR WKWKRXW WKHDWDH IUR
RXURRU2XUHHURXRRUIRUWK
\HDU¶RIHUHHHUH$&63XEDWR56&
3XEK(HYHU±5HD[\*RED/DXDH
7UDDWRDG&RXW,DG,+6
:KH , HMR\HG DWK XWK IUHG DG
RHDXH , HHD\ HG HHW H
&KHWU\'YRHEHUDWRXU1HRHU¶
/XKHR:D¶WWIXWRKDUHWKHDEXGDH
RIGHRXWDDDW0HUDWDD3D[D"0G\
3HWHURXUH\DRWHG0HEHUKKDU
DGDWUXHWDDUUDWKHD
DIWHURRIRUX£XKDUDD0G\$D
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 67HK1H
RUD]DUHDWRIHUHHEXW,¶XUHWKH\
DUHWRWHWR\RXUXHWR
,¶XUH,¶YHRYHURRHGRHRHWRWKDRU
RHWKRUWDWWRUHRUW±HHKH
WKH'&+(HEWHIRUXGDWH7KHRIHUHH
RXG RW KDYH EHH XHIXWKRXW XK
UHDWYRXWHHU
0DUH)UDWH%R
&KDU&KHWU\'YR
DUHIUDWHER#EDIR
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67HK1H
&KHWU\'YR1H0HEHU
5HDH%DGRY8WHG6WDWH6WHH&RU
0XKD3$
.UW%UH\8YHUW\RI:R0DGR
0DGR:,
&DUD%UR0DU\.D\,
$GGR7;
7DH&DX
3WWERUR1&
7UDH\D&UDIRUG0WU\RIWKH(YURHW
%UDWR21
&DUR'DUWR:H%X\%RR
+RHDG3$
6KDUR)RDUW\7HKD/DXDH6HUYH,
/D9HD19
*H*DEHU&UD&RXDWR
$UR2+
6KX*XR&HWUD0KD8YHUW\
0W3HDDW0,
-HD+DGH\
5RHH3DU1-
-RK.URHU0D8YHUW\
2[IRUG2+
'DHH/HH0XD
/RGR21
$DGD6KRH6KHU:D
0HWRU2+
.DUH.UD]DYR\34&RURUDWR
&RKRKRH3$
-XD:HUD(RDE
(DD01
0DU\D'HD&$6
&RXEX2+
&KHUH7XUHU
+RXWR7;
1RH/XH5]]R-RK:H\	6R
+RERH1-
&DUH6WRH0
6DW3DX01
%DUEDUD%UDG\1,+
%HWKHGD0'
7KH&KHWU\'YRHRHWHHEHU
0D\RI\RXMRHGXDWWKH6/$$XD&RIHUHH	,IR([R&KDR,KRH\RX
HDUHGDRWIUR\RXURHDXH±DG,KRH\RXRWXHWRHDUDRWIUR6/$WKHIXWXUH
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 67HK1H
1HIURWKH(HHU'YR
(HHU'YR3D(U&KDU
7KHREMHWYHRIWKH(HHU'YRDUHWRURYGHDDRDWRIRUWKRHKDYDWHUHWEUDU\DGIRUDWR
HHDWKH\D\WRHHHUDGWKHK\DHHDGWRURRWHWKHXHRIDWHUDDGRHGHIRUWKH
EHH¿WRIEUDUHDGRWKHUHGXDWRDRUD]DWR
,DDGWRHHRD\RI\RXDWWKH$XD
&RIHUHH:HKDGDRWHRHDWRXU
DXDEXHXK,WKWKDWD\EHD
UHRUGDW HDW IRU WKH DW IH\HDU  ,I ,
GG¶WD\K,¶D\ WR)RUWKRHRI
\RXKR RXG¶W MR X WK \HDU WKHUH DUH
RHUHRUWWKXHWKDWYH\RXD
XDU\RIKDWKDHHG,UHD\DWWR
WDH WKRRUWXW\ WR WKDDD WKHHR
HKRDGHRXUURUDREH.DWKU\
%UHHU 6DEUD 7DHEDX %HUW 6DX
DG 6XD 0RUH\ ,¶G DR H WR D\ WKD
\RXIRUWKHUHGEHMREWKDW%DUEDUD:D
 GR D &KDU RI WKH $HURDH 'YR
<RX¶YHKHHGDH\MREXKHDHU<RX
DGGDIDWDWMRE'DXUHH1HGDRGG
DRWUEXWHGDHU,KRHWKDW\RXWDUW
DWRDWWHGWKH$XD&RIHUHH
6D'HRH[W\HDU7KHGDWHDUH-XH
   3H\ 6\R RXU &KDU(HW
EHUWDERXWWKWKHH[WHYHUD
XHRI67HK1H
7KH (HHU 'YR
HHWRRX3HDHDWK\RXUHD
IRUWKHHHWUREDRWWKDWXGHDERRI
HDKDGGDWH,DGGWRWKHUHKDYHEHHD
HUHRIUHRUGHGHEDUIRUWKHHHWRRI
6/$¶RI¿HU,I\RXKDYH¶WKDGDKDHWR
RRDWWKHHDHGRR6/$DRRR
DWUHWUXWXUGXHDD3HDHDWKIRU
D\DRXHHWDGUHDGWKHDUHIX\
0\ RX  KRUW WK WH EHDXH ,DW
\RXWRUHDGWKHXDUHRIRHRIRXUH
R7KHUHHUHRWKHUHRWKDWHR
RRUHGRKHRXWUHRUWIURWKHRWKHU
GYRWKDWRWUEXWHWR67HK1H
3D(U&KDU
HU#GXHGX
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7KH(HHU'YRDHDHGWRUH
HWWKHIRRDDUGGXUWKH(HHU
'YR/XKHR	%XH0HHWKHG
0RGD\-X\&KDR,/
-DH %D  WKH UHHW WKH RI WKH
6/$(HHU /EUDUD RI WKH <HDU$DUG
7K  DDUG RRUHG E\ ,+6 KK
KW WKH DRKHW DG RWUEXWR
RI 6/$ (HHU 'YR HEHU WR WKH
HHHUEUDUDURIHR
-DH %D  D
7HKD .R
HGH 6HDW 
WKH HHHU 
EUDU\DW&DWHUDU
, 6H MR
&DWHUDU
-DHUHRE
WH KDYH XGHG
D\ EUDU\ IX
WR XK DWD
R DX
WR RHWR
GHYHRHW DG HEWH DGWUDWR +H
XUUHW\KD UHREW\ IRU HUIRU 
GHWK UHHDUK DGWHU DH WR 
GXWU\WDGDUGDGHUYDDRHGH
DDHHWWHDUGDRRWKHUGXWH
6HHDUK06-DHKDEHH
DWYH\HDHGWK WKH*UDGXDWH6KRRRI
/EUDU\DG,IRUDWR6HH*6/,6DWWKH
8YHUW\RI ,R XGHWRUWX
GHWWKH$WHUDWYH6U%UHDURUD
DUWHUWKIDXW\IRUUHHDUKUHDWHGWR
URMHWDW&DWHUDUDGEHHDHGWK
HHU WKURXK WKH*6/,6 &RURUDWH 5RXGWD
EH
-DHKDD%DKHRU¶DGD0DWHU¶GHUHH
3RWD6HHIUR,R:HH\D8YHU
W\¶DG,R6WDWH8YHUW\¶UH
HWYH\$IWHUDEUHIGHWRXUWRDKRR
-DHIRXGKUKWDWKDDDGHWHUHG
UDGXDWHKRRWKDWREHRHDDD
GHEUDUD8H[HWHG\DGWRKR
WXHGGHKWKHHGHGXDHHHU
EUDU\DWD RURUDWRDGKDHYHU RRHG
ED
(HHU'YR$DUG
>KRWRWDHE\.DYWD5DR@
$WYH  K KRH RXW\ RI $WDWD ,
RR-DH6HUHWDU\7UHDXU
HU RI WKH$WDWD+WRU &RR D WRXU
XGH DW WKH +DH *UD (HYDWRU 1DWRD
+WRU6WHDGDµ.HHHURIWKH&R¶
&R7RHU
/KDWKHUHHWWKHRIWKH,(((
&RWX(GXDWR6WHG7KWUDY
H WHG RRUHG E\ ,(((  DDUGHG WR
(HHU 'YR HEHU DWWHG D\
&RWX(GXDWRRXUHRIIHUHGDWWKHD
XD6/$RIHUHH
/ KD  XU
UHW\ RU D
D5HIHUHH/EUDU
D6HH 6XE
MHW 6HDW DW
0 6WDWH
8YHUW\ /EUDU
H6KHUDGXDWHG
IURWKH8YHUW\
RI 6RXWK )RUGDWK0DWHU¶ GHUHH  ,
WUXWRD 7HKRR\ DG /EUDU\ DG ,IRU
DWR6HH$W06WDWH8YHUW\
/EUDUHKHDUWDWHYDURXDWYWHRI
WKH5HIHUHH'HDUWHWURYGUHHDUK
DWDH WR DWUR DUWXDU\ IRU IDXW\
DG WXGHW  WKH HH DG HHHU
GH WHDK RXUHUHDWHG EUDU\ 
WUXWR DHDGD\RUH6KH D
WYH\YRYHGURIHRDRUD]DWR
0HDH$6WXUHRWKHUHHWWKHRIWKH
63,( 'WD /EUDU\ 6WXGHW 7UDYH 6WHG
$DUG63,('WD/EUDU\RRUWK
WUDYH WHG DDUG IRU (HHU 'YR
EUDU\KRRWXGHWHEHUDWWHG WKH
DXD 6HD /EUDUH $RDWR RIHU
HH

0HDH $ 6WXUHR
 ¿K KHU 06/6
DW WKH 8YHUW\ RI
1RUWK&DURD&KD
H +  6KH KD
HWWKHUHYRX
\HDUDDHKDD
HHHU WK D %6
DG 06(  &XUUHW\
KH RU D D H
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HHUDW ,%0KHEDDKRRDG WR
DUWWH EUDU\ UDGXDWH DWDWK DW
WKH UHIHUHH GH DW 81& DG  WKH HDU
RRDW1&68+HURDWRREH
KHUHHHUHGXDWRDGH[HUHHWK
KHUHEUDU\HHDGIRUDWRWHUD\
DDEUDUDDDDGHRURURUDWH
HYURHW
0HDHUHX0KDDGUHHYHGD%6
 (HHU *UDK 	 'H DW:HWHU
0KD8YHUW\DGD06(0HKDD
(HHU DW *UDG 9DH\ 6WDWH 8YHUW\
6KHKDEHHRUDDHKDDGH
HHHUIRUDRW\HDUDYDUHW\RI
GXWUH XG IXUWXUH DXWRRWYH DG
HHWUR
$IWHURYWR1RUWK&DURD0HDHGHG
HG WR YRXWHHU DW D XE EUDU\ 6KH RR
GRYHUHGWKDWKHRYHGRUDWDEUDU\
DGWKDWWKHWRUDHGKRRIRUEUDU\
HHDMXWGRWKHURDGDWWKH8YHUW\
RI1RUWK&DURD
,WHHHGHIDWHDGRR0HDHDWD
DHDUWWHKHRWXKHUGD\
MREDDHKDDHHHUDW,%0$KH
URUHHG WKURXK WKH URUD KH UHD]HG
WKDWKHUHD\HMR\HGKHHRH¿G
IRUDWRDGWDUWHGRUDUWWHWKH
UHHDUKDGWUXWRDHUYHGHDUWHW
DW81&¶'DYEUDU\DGWKHUHHDUKDG
IRUDWRDHUYHGHDUWHWDW1&68¶'+
+EUDU\
$RIWKH[HUHHKD0HDHH[WHGDERXW
WKHIXWXUHRIEUDUHDGWKHURHWRIDD
UHHUDDDGHRURURUDWHEUDU\KHUH
KH RXG XW]H KHU HHHU EDURXG
DGIRUDWRWHUD\
0HDHDRYHU\WHUHWHGDUWWUDYHDG
K+HUHUIHWYDDWRDUHGYGHGEH
WHHDW\WKDRWRIXHXDGEUDUH
WRYWDGDHDUE\DWRDRUWDWHDUWR
H[RUH
36
Sci-Tech News, Vol. 66 [2012], Iss. 3, Art. 13
http://jdc.jefferson.edu/scitechnews/vol66/iss3/13
67HK1H
$HURDH6HWR%DUEDUD:D&KDU
7KH$HURDH6HWRRIWKH(HHU'YRHRXUDHRXDWRDGRRHUDWRDRIRUDWRURIH
RDRHUHGWKDHURDHDHURDXWDDGUHDWHGWHKRRH,DGGWRWIRWHUGDRWKHWWHXK
D1$6$WKH$,$$DGRWKHURUWDWRXUHRIWHKDGDWDDGEERUDKDHUYH
6HHKDUGWREHHYHWKDWWKH6HD/EUDUH
$RDWR¶6/$DXDRIHUHHKD
RH DG RH 0D H DXDWDH
IUHXHW &KDR DGDU DG D
DUHHUHKDWUDWHHIURUHHWDWR
RYHUDWRDGYHGRUWHUDWRKDYHD
HUYHG WR UHDWH DWHRUH  7KRH RI
XKRHUHKHGXHGWRÀ\EDWRWKHHDW
RDWRWKHDWGD\RIWKHRIHUHHUHHYHG
D H[WHGHG WD\ RXUWH\ RI0RWKHU1DWXUH
7KHXUUHWWUHGHHWREHIRUH[KEWHUWR
RHXKRDGD\EHIRUHWKHRIHUHHHG
KKDH IRUDUDWKRYHGRUYW  ,
DDUHDG\RRIRUDUGWRWKH6/$
&RIHUHHKK EH KHG  6D'HR
&DIRUDIUR-XHWK±WK
7KD WR $GUDH:DKEXU DW KDU IRU
YRXWHHU WR WDH WKHXWH GXU WKH
EXHHHWHRHDWWHGHGWKH
DXD$HURDHEUHDIDW	EXHHHW
KK WKH $HUD ,WWXWH IRU $HURDXW
DG$WURDXW$,$$H[XYH\RRUHG
8IRUWXDWH\ WKHDWHUHUYHGX WKHUR
EUHDIDWRHIHDWHGRDDHDWUH
DGIUXWDGHHUHYHW\WWHDWHWR
HDWRIID\RXDDHHDKDGXWHD
KXHRYHUWKHEUHDIDWWK,DHDHG
WR UHRUW WKDW WKD WR&DURH5YH6/$¶
HYHWDDHUWKH$HURDHHWRKDEHH
UHGWHGIRUWKHDKXHHRXWHUHG
7R WH  WK WKH $HURDH HWR¶G
RU URUD 0RE] WKH 0HDH
,W WDH D YDH WR UHUXW UHDWYH UREH
RYHU EUHDIDW DWWHGHH HUH DHG WR
RWUXWGH¿WRWKDWRWDHGRRUHWKD
¿YHRUGIRU$HURDXWDGIRU$WURDXW
$WWHGHHHUH GYGHG WR IRXU WDEH WKH
WK WDEHD RUHG RI WKHGRU
HDHU D $,$$ UHUHHWDWYH DG D ¿UW
WH6/$DWWHGHHKRDHUYHGD MXGH
:HWKDW¶KRWDXRHGWREHEXWDWWH
EUGHIRUHGHWKDWWKHWDEHGHIHUUHGWRWKH
RH$HURDHURIHRUDRWWKH)RU
1HIURWKH$HURDH6HWR
WKRHRI\RXRRIRUXWGH¿WRWR
DUWWRWKHHHUDXEDERXWRXUH¿
¿HGIHHIUHHWRXHRXUHWDEKHGGH¿WR
$HURDXWWXGHWKHHKDRIDUKH
$WURDXW WXGH WKHHKD RI DH
EH\RGWKHHDUWK¶DWRKHUHDG$HURDH
WKHXEUHDWKDWRYHUERWKWHU
'XUWKHEXHHHWHKDUHGUHDR
K\RHKWDW WR RGHUYRXWHHU
IRU WKH  $HURDH &KDUHHW RWR
6HYHUD UHDR UHHWHGHUH  7KHUH DUH
RWRIHRHDYDDEHWRKH\RX*UHDWD\
WRGHYHRHDDIHHYURHWDG
0RH\DYDDEHWRGHIUD\WKHRWRIDWWHG
RIHUHH  'XU DRXHHW 5RHU
:DDRXHGWKDW$,$$DWRDXK
WKHU H HHWUR EUDU\ DHG $HURDH
5HHDUK&HWUD $5&R$XXWUG$5&
EHKRWHGRWKH$W\R/WHUDWX3DWIRU
$R KDUHGD D EW RI WUYD UHDUG WKH
$HURDHHWRGG\RXRWKDW
H KDG RYHU  HEHU"  2XU XUUHW
HEHUKWDGDW
2 I   R X U  H  W K H
KKRW RI WKH
EUHDIDW D WKH
DDUG  RI  WKH
*HR U  H  0 D  G H 
0HRU D   $DUG
WR 0DU\ :KWDHU
IUR 7KH %RH
&RD\6HDWWH
:DKWR  0DU\
   W K H   X U U H  W
7UHDXUHU IRU WKH
6/$ (HHU 
'  Y    R  DG   
KK\UHDUGHGDG
UHHWHG DR KHU RHDXH DG HHU
0DU\ DYH D HRXHW HHK WKD 'U
0DGHIRUKRWXHGXRUWRIWKDDUG
KRRURIKIDWKHUKRGHG\HDUDR
0D\WKDDHWR$,$$IRUWKHU¿DD
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RWUEXWRDGWKH*HRUH0DGH0HRUD
HHWRRWWHHKKRWHGRI$GUHD
'DY IUR WKH'XGH\ .R[ /EUDU\ DG WKH
1DYD3RWUDGXDWH6KRR*DH+DUUUHHW
RIWKH*HRUH0DGH$DUG(WD3DXR
IUR1$6$&HWHUIRU$HUR6DH,IRUDWR
DG$GUDH:DKEXUIUR/RKHHG0DUW
$HURDXW&RD\
7KH$HURDHHWR¶HR0RE]WKH
0HDH,W7DHD9DHWR5HUXW&UHDWYH
3UREH6RYHU D YHU\ IRUDWYH  7KH
HR¶REMHWYHDWRDHWKHDHWKDW
WWDHDYDHWRKHUHDGWKHRUGDERXW
KDWHHHUGR:HDWKDWHHHUGR
DGWKHRWUEXWRWKH\DHWRRHW\D
XYHUD\XGHUWRRGDKDWGRWRUD\HU
DGWHDKHUGR 7KHXURHRI WKHHR
DWREHDGDRIRUGHYHRWUDWHH
IRUKHWKHXEDUWXDU\\RXHRH
XGHUWDGKDWWKHYDURXHHHUGRDG
KRDWKHW\HRIDUHHUDWKDYDDEH
7KHURUDRWHGRIWRUHHWHU
'U -HIIUH\+RIID 3URIHRU RI WKH 3UDWH
RI $HURDH (HHU  WKH 'HDUWHW
RI$HURDXWDG$WURDXWDW0,7  WKH
GUHWRU RI WKH 0DDKXHWW 6DH *UDW
&RRUWX  +H  UHREH IRU WDWHGH
DHUHDWHG HGXDWRD DWYWH GHHG
WRUHDHXEXGHUWDGRIDHDG
WR DWWUDW WXGHW WR DHURDH DUHHU
3URIHRU+RIIDKRWDUWHGKURIHRD
DUHHU  DWURR\ DHG X WKURXK K
WUDWR IUR DWURRHU WR HHHU DG
GXHGWKHDWWUEXWHRRWRDRI WKH
HHHU GH  +H RH DERXW WKH
DRWKDWGUYHHHHUDGRIWUDWHH
WKDW DU WHUHW  \RXWK  'U +RIID
H[DHG WKH XRWR WKDW WXGHW R
WR HHHUEHDXH WKH\ RYHDWKDG
HHDRRHGWREHRRRGWKRH
XEMHWEHDXHWKH\DUHWKHWRRUHXUHGWR
H[DWKHW\HRIUREHWKH\DUHWHUHWHG
RY
*D'XGD'UHWRURI(GXDWR	:RUDH
 ,WH¶ *RED &RXDWR *URX 
2UHR XDU]HG WKH ¿G IUR ,WH¶
³6XUYH\RI7HH¶ 3HUHWRRI(HHU´
UHHDUKWKDWKRKKKRRWXGHWDUHRW
IDDUWKKDWHHHUGR(R\HGDW
,WHIRUHDU\\HDU0U'XGDH[DHG
RHRIWKHRXWUHDKHIIRUWWKDW,WHYRYHG
WRUHDGWKHHDHDERXWKDWHHHU
GRDGWKHDWHHHUDDGGRKDYHR
RHW\,WHDRUGGHEUDGKRHYR
WRUHDWHDGH[WHGRXWWHKRR\
WRRHWDGHUKWKHYHRIHYHU\HUR
R HDUWK  ,WH¶ *RED &RXDWR
*URX KH GHIH DG RXDWH WKH
WUDWHHRUGGHWKDWEUWKDWYR
WRIH$RUGWR*DKRKRGD0DWHU¶
'HUHH  &RXDWR0DDHHW KHU
RWUHDUGH[HUHHKDEHHWKHKIW
 DDUHH E\ WKH HHUD XE RI ,WH¶
RWYH URH  HD \RXWK DWK DG
HHKKKHRHDERXWH[WHYH\
0RY WKH $HURDH HWR¶ HR IUR
0RGD\WR:HGHGD\DDGUDDWGHUHDH
 DWWHGDH H R\ KDG  DWWHGHH
HYHUWKHHWKHURUDDDHRH$IWHU
WKH HDHUDGH WKHU UHHWDWR WKHUH
D D YH\ GXR EHWHH WKH HDHU
DGWKHDWWHGHH+RHIX\WKHGXRR
WKWRRWXHDWGYGXDDWWHGHH¶
RUD]DWRHHDUHWKHYDHWKDWHHG
WRKHUHDGWKHHDH7KHHDHH
DWWRUHDGWKDWRHWYH\DIRUDWR
URYGHUHDUHDRWRWRDWWKHXE
WKXGHUWDGKDW WKHYDURXDUHDRI
HD]DWRWK (HHU GRH  ,(((
;RUH'WD/EUDU\DDDMRURWUEXWRU
RIWKURUDDGWKHUHRWXHGXRUW
XKDUHDWHG
%DUEDUD:D&KDU
EDUEDUD#WHGX
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6HH7RGD\9HUH
+RH/HD6DDUWD+HDWK6HUYH
,DIHHRHKDWEXH
µ&DXHHDDUHG\RIWKHÀX
7KDWDGDGKDWRUH
,W¶RIDW\HRWHHEHIRUH
$GWK(ERD\RXXWDH
(IIRUWHYHUKDGWRKDH
$GDD\HHRHHIXWHHD
2U¿G\RXUHIXDUDWH
7XUEHHDUWKHKDEWDW
2IYDURXGRIEUGDGEDW
+DYHDHIIHWREUGDGYHUH
$GWKDWREDWHYHRUH
'UXXHUKRHYGHH
+DYHUHHGXEUDKKGRH
DHHH
3DWWHURIRXGDGMXUH
6WXGHGRIRUHWXUH
6XHWKXDGKDRW
%HHDGDHKDGWKRXKW
/IHDHDUWRKDYHEHHXWHGX
:WKRXWDEUHDWRDKDX
$HGUXKDDGHRHH
7KHUKKYHU\H
%XWD\RWHWWR\RXRUH
)RURRHWHUW\
,WRUHUREDEHWKDRW
)RURRWWRRWHRW
$UHRXHGWKH\WHGWRWK
<RXDUHHHGGXHWRGU
%RKHDGKDHHEUG
:DHHXKHWKH\XHRUG
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%H\RGWKH&KHWU\:HE
%RE%XKDD&KHWU\/EUDUD$XEXU8YHUW\
,/HWWHUWRD<RX/EUDUD-HD2
DYHWHUDEUDUDRIH\HDUYHDGYH
WREUDU\KRRWXGHWDGUHHWUDGXDWH
2HRIKHURDWRDGGUHUDWDWR
WKDWDUHRWWDXKWEUDU\KRR$WKRXK
DHGDWWXGHWWKERGHHUYHDGHU
DXGHHIIRURRWKHUUHDRWKDWRHHI
WDWKH\RXUHUHWYHRWKHURIHR
*XHW UWHU DR RWUEXWH RWHW KK
DHWKRRGERDHYHEHWWHURH
KWWHWWHUWRD\RXEUDUDERRWR
+U/EUDUDDHERWKDWURYGH
DIRUXIRUWKRHKRDHKUGHR
EUDUH WRH[D WKHUHDREHKGWKHU
GHR ,W RYHU D W\H RI EUDUH DG
EUDU\RHUDWRWKXXXDIUDH0RW
RIWKHERHWUHDUHRHHUR¶UHRHWR
DHWRIWDGDUGXHWR2WKHUHWUHDUHWKH
UHRHE\ERUHXDUWRDHXHWR
XKD³:RXG\RXKUHRHRHWKD0/6
IRUDDUDURIHRDRWR"´7DHDRRRR
±WKERD\RWYHRDWDR\RX
DXWKRUXUUHW\RRIRUDEUDU\RWR
KWWKUEUDUDR
*RRH 6KRDU KD DGH D IH KDH
UHHW\,WXKHDHUWRWE\GDWHDW
\HDUWR\HDU¿YH\HDUDGXWRUDH
KH W RUW UHXWE\ UHHYD\$H
DHG³UHHWDGGWR´RUWWHUHHW\
DGGHGUHYHUHKURRRDRUGHU7KHGHIDXW
IRU ³UHHWDGGWR´  WRHDUKR\DUWH
DEWUDW7KDHDUWRYHIHHUUHXWWKD
H[HWHG±RRIRUWKH³IXWH[W´WDEWRHDUK
HYHU\WK 1HWKHU RWR XWH GXDWH D
UHYHUHKURRRDRUWEXW*RRH6KRDU
 HWW RHU 7KH DGYDHG HDUK  W
DYDDEHEXWWKGGHWKHWUDHRWKH
UKWHGHRIWKHHDUKER[7KH0HWU
WKHXHUHIWWWKHWRMRXUDDHDXUHG
E\\HWDRWKHUXEDWRHYDXDWRGH[±WKH
KGH[WHGWRWKHDW\HDU&XUUHW\
R\WKHWRMRXUDDUHWHGKKUHDW\
HHWRWHWDYDXH
KWWKRDURRHR
-HIIHU\ %HD DWD WKH
ER6KRDU\2H$H
&UWD DD\ RI RH
DH XEK  7K
WH DR URYGH D W RI
³XHWRDEHKRDU\RHDHXEKHU ´
KWWKRDU\RDR
/RR IRU 2$ URRWRDWHUD":D
-DRE DG &KU (UGD KDYH UHDWHG D
EUHI2$*XGH WRKH IDXW\HYDXDWH WKHU
XEDWRRWR7KHXGHXGHDWR
DGRRDGDEH&UHDWYH&RRYHURIRU
0URRIW:RUG
KWWWHKDRUURWWHHRDXGH
7KH$&5/6KRDU\&RXDWR7RRW
URYGH H[WHYH HGXDWRD DWHUD IRU
EUDUDWR³XRUWDGYRD\HIIRUWGHHG
WR WUDIRU WKH KRDU\ RXDWR
DGDH´ 8HWKHWDEDWWKHWRRIWKHDH
WRDHKDGRXWUHHWDWRXEDWR
HEWHDGYGHRRHYHUDWRDXWKRU¶
UKWGWDUHRWRUHMRXUDHRR
DG KDW \RX D GR 7KHDWHUD  WKH
WRRWDEHXHGXGHUD&UHDWYH&RR
DWWUEXWRRRHUDXHKDUHDH
HH
KWWKRRDUDDRU
2H$H3XEK,XHDXWR
GDWHHEDHUHDWHGE\ WKH'HDUWHWRI
&KHWU\DW8YHUW\RI2[IRUG,WWKHRUW
RIXHIX KW\DRWDWHGDH WKDWXHG WR
EHRRDDGHDEHIRUHEUDGWRR
RYHU,DGGWRWREDURXG RRH
DHXEKDGKRDU\RXDWR
XH WK WH XGH HWRRXEKHU
WDWYHDGRHKHWU\RHDH
MRXUDDGWDWYHXGHUWDHWKH8.
RWKHURXWUHDGWHUDWRD\
K W W KHR[D XKH IR
RHDHKW
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7KH'UHWRU\RI2H$H-RXUDD
RRGDHWRGHWI\RHDHHW¿DG
KRDU\MRXUDDYDUHW\RIGH
K W W         G R D M  R U  
GRDM"IX KRH	X/DXDH H
2H¿IWKRI$HUDDGXWKDYHUHDGDHERR
WKHDW\HDU:KRUHDGHERR":KDW
DUH WKH\ UHDG" +R RIWH GR WKH\ UHDG"
7KH5HRI (5HDGUHHW WKH UHXW
RI R UHHDUK IUR WKH 3H ,WHUHW 	
$HUD /IH 3URMHW $WKRXK WKH HIIHW RI
HERRREUDUHDGWKHH[HWDWRWKH\
UHDWHHUHRWH[DHGWKDHUHRUW
UWWH   KRXG WHUHW D EUDUD
6RHRIWKHUHXWD\EHXUU
KWWEUDUHHWHUHWRU
WKHUHRIHUHDG
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 67HK1H
67HK%RR1H5HYH 6XD)HUD6HHWRU
7KHIRRHWRRWRIERRUHYHHHWHGIUR67HK%RR
1H UHUWHGWK WKHHURRI%RR1H , 7K UHYH MRXUD 
XEKHG IRXU WHD\HDUHDK XH UHYHRYHUH WWH  WKH
K\DDGERRDHHDWKHDWHHHURXWHUHHWHKRR\DG
DUXWXUH)RUDDHXHDGXEUWRIRUDWRRWDW%RR1H,DW
1(6XHU6WUHHW3RUWDG253KRH)D[(D
ERRH#ERRHR
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
+\HUHWUDUHRWHH
(D0KDH7KHRGRUH
63,(
(D D UHHDUKHU  HHWURRWD DG
IUDUHG WHKRR\ K\HUHWUD UHRWH
H DG RWD IRUDWR URH
KRDRDWHGWKWKH$U)RUH5HHDUK
/DERUDWRU\DGWHDKHDWWKH$U)RUH,WWXWH
RI7HKRR\URYGHWXGHWWKDWH[WERR
RK\HUHWUDUHRWHHWKDWIRXHR
WK\DUHDRRHGWRDDWR
+HGHUEHHWURRUHIURWKH
HUHWYHRIDDHHWURDHWWKHRU\
DGXDWXHKDDWKHRU\HWURR\
IUR WKH WDGRW RI HDXUHG HWUD
URHUWHUHRWH\HHGHWUDUDGDH
DG D\WHGHUYHHWURHWHU
DG )RXUHU WUDIRU HWURHWHU GH
DG DD\ D H D DGGWRD GH
DHWURHWHUDEUDWRDWRKHU
RHDWR HWUD GDWD RGH DG
K\HUHWUD DH D¿DWR DG WDUHW
GHWHWR
+<'52/2*<2&($12*5$3+<
*%
0XWDH K\GURR UHRWH H
HUHWYHDGDDWR
7WHDHWU\(GE\1%&KDDG<D
+R
&5&3UH
&Y DG RWKHU HHHU \WKH]H UHHDUK
RYHU WKH DW GHDGH RU R WR KR DWH
KDH RXG WHUUXW WKH K\GURR \H
RYDU\DHDGHGDHUWKHWUXWXUH
IXWR DG HUYH URYGHG E\ DXDW
HR\WH0RUHH¿D\WKH\DUHRHUHG
WK KR K\GURR REHUYDWRUH D\ EH
DGHXDWH\ R¿XUHG WR RYHURH EDUUHU
KHRHWHHDU\IHHGEDWKWKH
RWUDHGK\GURR\WHDWXWHDH
7KH\ RGHU K\GURRD UHRWH H
DW WKH RD XUEDDWHUKHG UHRD DG
RWHWDDGREDDH$RWKHWR
DUH DGYDHG URXGHHWUDW UDGDU IRU
RRWXUH UHWUHYDRGH WUHD ÀR
KDH WK WKH DG RIXWRXUH UHRWH
H GDWD  D RRU\ DXHGDWHUKHG
XWHWUDDWHWHGDWDIRURWRUÀRRG
DGD XGDWR UDGDU RDUHWU\
IRUHWDWUDDGURDYHYHHWDWR
GHIURDWHWHDYHURDYHHRU
IRUDREDYHHWDWRRYHU
+$
'H	GRXUYH\UHHDUK
$GUH/HH\
6DH3XEDWR
,WKDHEHXGHIRUHRUXGHUUDGXDWH
DGUDGXDWHWXGHWDEXHRHU
DGWWXWRDUHHDUKHU$GUHHGXDWRD
WXGH8RI%UWK&RXEDH[DKRWR
GHXHWRIRUXUYH\UHHDUKDGKRWR
RGXWGIIHUHWW\HRIXUYH\UHHDUKDGG
DWRXKRIKXRUWKE	DUWRR&KDWHU
RYHUDRXWWKHXUYH\UHHDUKURH
RHWXD] WKH XUYH\ UHHDUK WXG\
XUYH\IRUDWGHYHRXHWRD
WKHRU\ DG UDWH YDGW\ DGWHU
XUYH\ DGGDWDDD\ /HDU IHDWXUH
XGH KDWHU XDUH H[HUH DG
HWKDHUW7KHERR XWUDWHGWKE	
UHHKRWDGXUYH\
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,IUDUHG DG 5DD HWURR\ 
IRUHHH
7WHDHWU\(GE\-RK0&KDHUHWD
-RK:H\	6R
6HWWRW\  %UWD WURGXH RYH
DG HWDEKHG HWURR UDWWRHU RI
DD\WDKHWU\WRWKHWHKDHHHWRI
5DDDGIUDUHGHWURR\DDHG
YDURXDUHDRIIRUHHH$IWHUH[D
WKHUHXGHU\ WKH WHKRR\ WKH\
REHRYHUYHDGDHWXGHUHDWWR
UHHHRXWHUWHUURUDGKRHDG
HXUW\ GUX RI DEXH DUKDHRR\ DG
HUDR\ DG KDUDHXWD DG RWKHU
RXHUURGXW7KHWRXGHYEUDWRD
HWURR\DWHKXHWKHIRUH
DD\ RI KDU E\ IUDUHG HWURR\ WKH
RYDYH GHWHWR RI RHDHG XG
DG RGHU H[RYH X DWD\ RIIHW
5DDHWURR\WXG\DXUWE\
YEUDWRDHWURR\5DDHWURR\RI
HUDDGDHDGIUDUHGHWURR\
IRUGHWHWDGXWHUDWRIRRG
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7KH HXURHH RI  KDGUW 
DDWR IRU IRUH GRXHW
H[DDWR
&DXU0KDH3DG/WR$0RKDHG
,WHUDWRDIRUHHHDGYHWDWR
HUH
&5&3UH
$W D WH KH WKH YDGW\ DG UHDEW\
RI GRXHW H[DDWR  EH RH\
UXW]HG&DXU\KDWU\8RI&DIRUD
6D'HRDG0RKDHGDIRUHGRXHW
H[DHUH[RUHWKHHXURHW¿UH
RIRUDDGDWKRRDKDGRWRURWUR
DG KDGUW IRU IRUH GRXHWDWR
H[DDWR DG HD URIHRD DG
UHHDUKHU DG GX UHHYDW WKHRU\ DG
UDWH WK H[DH IUR UHHW WXGH
7KH\URYGHEDURXGRWKHIXGDHWD
RIRWRURWURWKUHIHUHHWRKDGUW
WKHIXGDHWDUHRIHXURDDWR\DG
HXURKHWU\RIKDGRWRURWURWKHRUHRI
RWRURWURDGWKHUDDWRWRKDGUW
UHHDUKRRHXURGHHHUDWYHGHDH
DG WKHU HGHRR\ DWKRK\RR\ DG
RWRU KDUDWHUW RR \KRWUR
HGDWR IRU GHUHR ERDU GRUGHU
DG \KR WKHUHKD RI DWR
DGK\ WKH\DUH RUWDW XGHUWDG
RWRUEHKDYRUDGKDGUWDGWKHHIIHW
RI WKH D URH RRWRU RWUR DG
KDGUW7KHHRGHWRRYHUDGYDH
 WKH XDWWDWYH DURDK WR DWXUH
DXWKHWDWRD\WKHHDWDURDK
WR HXH GXHG DG IRUHG DWXUH
DG UHHW GDWD IUR WKH DXWKRU¶ WXGH
WKDWWHWHGH¿K\RWKHHDERXWKHWKHU
DDWXUHDXWKHWRUIRUHGIRRHGE\D
¿DHWRRXWWKHUWXGHRWKHHIIHW
RI HGDWR DG GHDH R KDGUW
XG URUHYH XUDXHDU D\
HXURRDGHDH\KRWURHGDWR
DGXEWDHDEXH
6&,(1&(*(1(5$/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/HDGHUK  HH DG WHKRR\ D
UHIHUHHKDGERRY
7WHDHWU\(GE\:D6%DEUGH
6DH3XEDWR
7KWKRXKWIX\RUD]HGKDGERRDGGUHH
DWRWKDWGUDIURXHURXGHDG
DUHUUHDHGDWWHWRDDGH
WHI7KH¿UWRIWKHWRYRXHEHWKD
WURGXWRU\HD\)RRDUHRWUEXWHG
KDWHU DUUDHG  HWR R HWI
DURDKH H DWKURRR\ RWYH
HH HRR IXWXUH WXGH RWD
HHHWRUHHDGRD\KRR\
H\RHWRWURYHUHURXURHH
UHHDUKURXDGRGXWDRRWKHU
WR RWH[W IDEW\ DG DXWKRUW\
RUD H[HDUXWXWXUD WHD DR
RWKHUDGWDWDGWRRHXDWR
UHDWYH RWR IRRHUK DWHHH
DDHHWWRRIRURYDWR7KHHRG
YRXH RUH  DH WXGH HUWD
WRDH[WUDRUGDU\UDHRIRWH[WXG
DUWID WHHH HH IWR GDWD
WHYHDWURR\3RDUUHHDUKWKH$RR
URMHW KDUKRUGDHU HYURHWD\
RDWEH WH[WH HGXDWRD DH DG
XGHUUDGXDWH ERR\ HGXDWRWR DH
MXWD IH(GWRU%DEUGH WDXKWRRR\
 XYHUWH IRU  \HDU WKH MRHG WKH
1DWRD6HH)RXGDWRKHUHKHGUHW
WKHURUDRKXDHWHUHGRXW+H
DXWKRUHGRUHWKDDKDGIXRIWKHKDWHUDG
EURXKWWRHWKHURWUEXWRUDI¿DWHGWK
DDGHWWXWRRYHUHWDHHDG
UYDWHGXWU\DWHDWKDIGR]HRXWUH
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&HDU DG RH RXDWR IRU
HWWDGHHHU
6HKW-DH*
&5&3UHD
)RU HWW DG HHHU DW HYHU\ HYH RI
HGXDWR6HKWRIIHUDGYHRUHHW
WKHUGHDDHDUXGHUWDGDEHDGRD
DHU 7KHRD KH D\  IRU WHHU RI
RUDUHHWDWRRUUHDGHURIMRXUDDUWH
RU RD\ UHRUW WREHDEH WRGX WKH
DWWHUWKHHU+HRGHUXKDWWHU
D W\HRI HW¿DGHHHUUW
DHDUDH DG K\D D\RXW UHDU WR
UWH WHDRU WHKDUHHWDWRDG
RUUHRGHH
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,WHHW \WHDG DHGDWHUD
URHHGY
,W¶ &RIHUHH R ,WHHW 6\WH DG
$HG0DWHUD7D\XD&KD(GE\
:X-KXHWD$GYDHGDWHUDUHHDUK
Y
7UD 7HK 3XEDWR    
D
$UUDHG  WR YRXH WK RHWR
UHUHHWWKHURHHGRIWKH,WHUDWRD
&RIHUHHR,WHHW6\WHDG$HG
0DWHUD KHG  7D\XD &KD  -DXDU\
KRDXUUHWKRDUKDGH
YDUHW\ RI XEMHW DUHD UHDW WRDWHUD
HHDGHHHU7KHDUWHYRXH
RHDUHGYGHGWRHWRRYHUDWHUD
HH DGDXIDWXU URHH KH
YRXHWRRWXHWKDGGWRDHD\R
DXIDWXU WHKRRH XK D URERW
YHHHUDGIUDWUXWXUHRWUXWR
WHHW WUDRUW \WH KDUGDUH DG
HUYRRWRUGH ,GYGXDDHU XGH
H\RUG W DEWUDW XWUDWR WDEH
EERUDKH DG RWH DG WKH RHWH
HW  GH[HG E\ ERWK DXWKRU DG H\RUG
&RWUEXWRU DUH DDGH DG GXWU\
UHHDUKHUIURUDU\&KHHWWXWR
DG¿U
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7KH8;ERR URH DGXGHH IRU
HXUDXDW\XHUH[HUHH
+DUWR5H[DG3DUGKD63\D
0RUD.DXID3XE , 

7KWH[WERRRIURWHGRXWHUURUD
URYGH GHHU DG URUDHU WK
UDWD IRUDWR R WKH GH RI XHU
WHUIDH WKDW GH¿WYH\ HKDH WKH XHU
H[HUHH 8; 7R GXHG XGH
HHUD UH RI 8; GH RWH[WXD
DD\RWUXWGHIRURGH
8;RDHWUDGWDUHWUDGHYDXDWR
HWKRG 8;HWKRG IRU DH GHYHRHW
URHHDGWHUDWRWKHHUDRIWDUH
HHHU&KDWHUXGHHDUREMHWYH
RRUXWUDWRDHWXGHWHUYHWK
UDWWRHUDGKDWHUH[HUH+DUWR
D8;RXWDWDG3\DDHRU8;HDW
WKDREHRIWDUHGHYHRHW¿U
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5HDWHDGHEHGGHG WHKRR\DG
DDWRURHHG
,(((5HD7HDG(EHGGHG7HKRR\DG
$DWR6\RXWK%HM
&KD
&RXWHU6RHW\3UH
D
7KH\RXUHWXUWR$DDIWHU\HDU
DGRWXHWRKIWWHKDIURED
HH WR DDWR DG \WH 7KH
 DHU RYHU UHRXUHDDHHW DG
KHGXUHDWHDUKWHWXUHIRUHRU\
WRUDH DG DKH UHDWH \WH WK
WHHUDWXUHRWUDWKDUGUHGRIWUHG
RGH UHDWH DDWRRGH DG
DD\HWKRG IRU UHDWH DUKWHWXUH
UHDWHRHUDW\WHDGWRRUHH
HRUHWRUHHU\HI¿HWGHDG
GH HI¿HW WDRGH 7KHUH  R
XEMHWGH[
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0XWHGD DH DG YGHR URH
GHG
7WHDHWU\(GE\/*XDHWD,DH
URHHUH
&5&3UH
*XDXWHGDDGRXWHUWHKRR\DG
HHWUDDGRXWHUHHHU5\HUR8
&DDGDHWDEUWRHWKHUKDWHUH
WKHGWRWKDWH[RUHUHHWGHYHRHW
XWHGD UHHDUK DG DDWR IRU
UHHDUKHU HGXDWRU XGHUUDGXDWH DG
UDGXDWHWXGHWDGHHHU7KH\RYHU
WDGDUGXGYGHRWDHDGDXGR
RGXWHGD WHUIDH DGXWHGD
IUDHRUIXGDHWDHWKRGIRUKWRUD
URH DH HKDHHW DG IHDWXUH
H[WUDWR DG DIDWR WKH GH RI
D HIIHW DDWRHI XWHGD
DUKWHWXUH WKH W\D DUKWHWXUH RI D
XWHGDIRUDWR\WHUHHW
HWKRG  XWRGD IRUDWR IXR
DG WKHWUHWKDGHDHHRIGIIHUHW
IXR HYH DG EGUHWRD KXDWR
RXWHU DG RXWHUKXD DIIHWYH
WHUDWR WHKXH 6XEHXHW HWR
DGGUH WKH RG RI YGHR DGXWHGD
RWHW XWHGD HDUK UHWUHYD DG
DDHHW HXUW\ XGXWHGD
IRUHDGERHWUERHWU\WHDG
WHKXHIRUHDXU\WHHUIRUDH
DWHUDUDG¿HUUWDGRWHW
EDHG IHUUW RXDWR DG
HWRU WKH DUKWHWXUH GH DG
HHWDWRIRUDHDGYGHRURH
DG\WHDGDDWRXKDD[HG
UHDW\HYURHWIRUHDUDGD6HRG
/IH+X0HURWRW\H\WHWKDWEUGHWKH
DEHWHHYUWXDDGUHDRUGHYHW
4$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7KH DUW RI GIIHUHWDW RXWHU
URUD D WURGXWR WR DRUWK
GIIHUHWDWR
1DXD8H6RIWDUHHYURHWDG
WRR
6,$0D
1DXD RXWHU HH 5KHK
:HWKDD 7HKD 8 $DKH *HUD\
GHUEHDHWRIWHKXHIRURGI\WKH
HDWRIXHUDXDWRURUDXK
WKDWWKHGHUHG¿UWDGKKHUGHUYDWYHD
EHRXWHGDXUDWH\DGHI¿HW\%HDXH
RXWHUURUDHHWDRUWKWKH
URHDHGDRUWKGIIHUHWDWR+H
RYHU ¿UW GHUYDWR RGH KKHU GHUYDWR
RGH D WURGXWRU\ WXWRUD R GHUYDWYH
RGHRHUDGDURWRW\HGHUYDWRRGH
RHU &KDWHUHG H[HUH DUH URYGH
WKKWRRXWRWKHEDDWWHU7KH
XHHWD HEWH RWD RXUH RI D
WKH RIWDUH KH GXH IXUWKHU H[HUH
DGRHWRWKHURXWRWRRWKHU
WHDGHUUDWD
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&DHWXG\UHHDUKRIWDUHHHHU
XGHHDGH[DH
5XHR3HUHWD
-RK:H\	6R
6RIWDUHHHHUDGRXWHUHWWDW
/XG8YHUW\6HGHDGWKH8YHUW\RI
+HUWIRUGKUH(DGKDUHWKHUH[HUHH
RIDGDWDHWXG\HWKRGRR\IURRWKHU
¿HGDGD\WWRRIWDUHHHHU
7KH\ GHUEH WKH HWKRGRR\ EXWRW
XUU\¿G WKH EHWD\ WR H[D WKH
DHWXG\DURDKWKDHWXGH7KHU
WR XGH GH WKH DH WXG\ GDWD
RHWR D X DH WXG\ UHHDUK WR
UHDRUG RIWDUH UDWH D DH WXG\ RI
H[WUHHURUDDWDHDWHRWH[W
DG D DUHDH DH WXG\ RI UHXUHHW
DGYHU¿DWRDHW
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+DGERRRIUHHDUKRHURXDHD
HGXDWRDEXHDGUHHDUKWRR
Y
7WHD HWU\ (G E\0DUD0DXHD &UX]
&XKD
,IRUDWR6HH5HIHUHH 

$UUDHG  WR YRXH WK RHWR
RI DUWH R D UHHW [W\WKUHH
HD\ KRD XUUHW KRDUK 
WKHXHRIDHDGDHURHH  WKH
GHYHRHWRIHGXDWRDWRREXHGDWD
DXWR URHH DG KHDWK DG KHDWK
DUHURYHHWURUD9RXHRHRYHU
WRUHDWWRDHWHKRR\DHDU
WRR WHKRRDDHWRIHURXDH
\KRRDDGRDHIIHWRIDDG
DDWR IRU EXH 9RXH WR RYHU
DH DDWR  HGXDWR DH 
UHHDUKDGGHYHRHWURUDDDG
WKHGHIHHGXWU\DGDDWRHKHDWK
DG KHDWK DUH ,GYGXD HD\ XGH
DEWUDW XWUDWR WDEH EERUDKH
DGRWHDGDXEDWRGHRDWRRI
UHDGUHRXUHURYGHG&RWUEXWRUDUH
DDGHRXWHUDGEHKDYRUDHH
IURWWXWRDURXGWKHRUG
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$R\RX HXU  W\  \WH DG
DDWRUHXUHHWDGRXWR
7DXUD6KXH
,IRUDWR6HH5HIHUHH

7DXUD HHHU 8 RI )XX -DD
GXH WKH UHXUHHW IRU DR\RX
HXUW\ WHKRRHGHHG WRREXUH WKH
GHWWHRIXHUDGWKHIXGDHWDHXUW\
RRHWXKDHU\WR IXWRDG
GWDDWXUH+HWKHGXHKHH
IRUURWHWGDWDRHGE\DR\RXHWWH
IUR HWDWHRG¿DWR GHHWR DG
DGGWR DH D KHH IRU H[KD
HDH WKRXW GR GHWWH RI
HGHURUUHHYHUWRRWKHUDGDXDW
DUHDWH YDXH RI GDWD WKRXW R
WKHUGYGXDYDXH7KHDWHWRRYHU
DR\RX DXWKHWDWR \WH DG
HHWUR D\HW HHWUR URXUHHW
DGHHWURRYHUDH\WHHYRW
4$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&\EHUHXUW\R\XGHERR
7WHDHWU\(GE\-HIHU/%D\XHWD
-RK:H\	6R
%D\XD\EHUHXUW\RXWDWKRWHDKH
DW 6WHYH ,WWXWH RI 7HKRR\ HW D
H[DH XUUHW RUD]DWRD \EHUHXUW\
R\XHIRUWXGHWKRDUH[HXWYH
DGYRUHGXDWRUUHHDUKHUHDWYHWDII
UDWWRHUDGWHKDGHRDHU7KH\
WHUDWHH[DDWRRIR\DURH[HXWYH
HDWYHMXGDU\RHUDWDU\DG
GRDWDUHDDGGHUEHWKHUHDWRK
EHWHH\EHUDH\EHUHXUW\DGR\
WKHKWRU\DGGRDRI\EHUHXUW\WKH
WDWH RI UDWH HDXUHHW WK DH
WXGH RI HRHUH GXWUD RWUR
\WHDGHURDREHGHYHXGDH
IRUGHRDHURHWDEKDWUDWH\
DG R\ DG WKHU WHUDWR WK WKH
RUD]DWR¶RDGXURHDDWDR
RIYDURXXHRYHUDHXHURÀW
DDHHW DG IUDWUXWXUH DG H¿
RH DG H[DDWR WKH HYURHW
IDHG E\ GHRDHU HIIRUW E\ WKH 86
RYHUHWWRD\EHUHXUW\WUDWH\DG
R\DGWKHDWRIKWRUDHYHW
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)RXGDWRRIUHGWYHDD\W
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%RWK WK D 6D 'HR RD\ :X DG
&RHKDXDU]HWHKXHRIGDWDDD\
DGRGHWKDWWKH\KDYHHRXWHUHGDG
XHGGXUWKHUWRGHDGHHDKDHG
GDWDDURD\GIIHUHW¿HG7KH\
URYGHWKHIRUDWRHHDU\WRXGHUWDG
WKH RR WHKXH IRU H[RUDWRU\ GDWD
DD\DGRGHDGH[DGHWDRIWKH
DRUWKEHKG WKHH WHKXH XG
XGHU\ DXWR DG DWKHDWD
IRUXDWR$RWKHUWRDUHURHUWH
RIWDWWDGWUEXWRHDURGHDG
UHUHR WH HUH DD\ UHDU
GDWDDGHHWYDUDEHDGRW]DWR
HWKRG
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3UDWDWH[WDGWDWWDDD\
IRURWUXWXUHGWH[WGDWDDDWR
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7KHXGHU\UHHWKDWDRWDGDWD
GDWDEDHWDHWKHIRURIXWUXWXUHGWH[W
RU XDUH RI XWUXWXUHG WH[W DG WKDW
KWRUDDUHWHUUHYHWDWRUDG
RWKHUHHGWRRKRWRHDUKWKDWWH[WIRU
HDIX DWWHUD YHU\ GIIHUHW URH
WKDUHDG&RWUEXWRUDUDHRI¿HG
KDUH WKHU KW DG H[HUHHWK WKH
URH$IWHU HWWRXW WKHUH WKH\
UHHWWXWRUDDGDHWXGHWKHRYH
R WR DGYDHG WR $DGH 3UH  D
UWRI(HYHU
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KXDRXWHUWHUDWRXWRGD
DGYDHHW
7WHDHWU\(GE\8D6KDHU7DU\
DG7DYHHU-6GGX
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7KH ¿UW HWR RI WK YRXH XUYH\ XHU
RGH WHKXH IRU KXDRXWHU
WHUDWR+&,DWHRU]H+&,DUKWHWXUH
DRUGWRRWRDGRDUHWHUDWYH
RWYHRGH RI WKH RRHUDWYH GH
HYURHW 7KH HRG HWR RHW
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HWKRG IRU HHK DH DG DXDH
URHIRUXWRGDWHUDWRKHWKH
¿D HWR GHUEHXWRGD WHUIDH
7R RI WKH  DHU XGH GWD DXGR
DWD]DWR +G HHK UHRWR IUR
YXDXHXW¿HUHWXUHUHRWRDG
D¿DWR+&,IRUHKDHGHWDHDUK
DG DXWRDW HHK DD\ IRU HYDXDW
HHKGRUGHU
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&RWUEXWRUIURRXWHUHHHKDD
HHHU IRUDWR HH \KRR\
DG RWKHU GH H[D WHKXH IRU
RGHWKUHHGHRDREMHWIRUKXD
YR HDUHU WHKXH R\ KDG WRDH
WKHRGH DXUDWH HRXK WKDW URERW DG
RXWHURXGUHR]HW7KHWRXGH
URMHWYHHRHWU\IRUWKHWKUHHGHRD
RGH RI REMHW WKH WKUHHGHRD
UHRWUXWRRIXGHUDWHUDWXUDHHDG
REMHWXWHUHRYRDHEDHGWKUHH
GHRDRGHDGUHGHUIURH
YHHUHWYHDHXUIDHRGHX
GUHWHEDIXWRIRUUHDWHDXWRDW
HWR DG GHWHW DG UHDHE
WKUHHGHRDRHHWDU\IUDHW
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$GYDH DKH HDU DG GDWD
IRUDWURR\
7WH D HWU\ (G E\ 0KDH - :D\ HW
D &KDD 	 +D&5& GDWD  DG
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6HWWIURDWKUHHGHRRDUR
WKHERUGHUDWWKHRWKHUWRGXIRXGDWRD
XH DWURRD DDWR  RXUH
GHW¿DWR D¿DWR D URH
WHHUH DD\ DG WKH DUHW GDWD
HW DG DKH HDU HWKRG 7KH
WR XGH UREDEW\ DG WDWW 
DWURRDDKHHDUDGGDWD
WKH \ [H]DWR IRU R URDYH
EDURXGDGDWDEDHGUYHDD\H
RIDWURRDHWUDWKHYUWXDREHUYDWRU\
DG GWUEXWHG GDWD DG UDGR]HG
DRUWKIRUDWUHDGGDWD
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5HDWYWMHWIURDWYHDDWXH
7WHDHWU\(GE\0DUX%RHWWKHUHWD
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0XKUHDXRDERXWH[WUDDDWMHW
XKDKDWWKH\DUHDGHRIDGKRWKH\
DUHDXKHGDHHUDWHGDGRDWHGRH
REHUYDWRD HYGHH  DYDDEH DG RH
WKHRUH KDYH EHH GHYHG EXW WKH\ GR RW
¿WWRHWKHUYHU\H1HYHUWKHHHDW
KDYHRHGKDWRWRDUHIHUHH
DGUDWRIRUUDGXDWHWXGHWWHDKHU
DG UHHDUKHUKR DUH WHUHWHG  DWYH
DDW XH DG WKHU UHDWYW RXWÀR
$IWHUDWURGXWRDGKWRU\WKH\RRDW
WKHRU\ ED KHRHRR\ DG DUWH
DHHUDWRWXUEXHWDHWRK\GURG\D
KR
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9H D UHHDUKHU  K\D KHWU\
WK WKH )UHK $WHUDWYH (HUH DG
$WR(HU\&RR&($*UHREH
UHHW D XYHUD WRR W)RUD *UDK
IRU XGHUWDG DGH UDH RI HW¿
GRD$)RUD*UDKDRWKHUD\WRUWH
HXDWRKHD\WKDWGIIHUIURDHEUDE\
GUDUHDWRK WHDGRIUWWKH
DGE\YRYWKHRWRRIRUGHUWRRR\
WR EH UHH +HUWHD\ IRU UDGXDWH
WXGHW UHHDUKHU DG HDW DG
HHHU WKH URH WHI RXG HYH EH
DHEHWRXGHUUDGXDWHWXGHWEXWWKH
ERRXHRHRWRWKDWXGHUUDGXDWH
RWKDYHWXGHG\HW7KHGRWDDWKH
UDKRRUEWD¿HDGRIWDUHIRU
EXGHHHWUUXWDGWUDDW
WKHWR)RUD*UDK
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7KHGUHDWKDWWXIIDGHRIWKHRW
DWRXGDHURXDWXK\
DGKRWKH\KRRWKHHW¿RUG
7WHDHWU\(GE\6WHKH+D
5X3UH
+D  WKHRUHW  D   RRR\ DG
DWKHDW8RI&DEUGHEUWRHWKHU
WKHRWDUDGKIWRURXDWX
K\WKHWKHWXU\YKWWR
KR HDK HHWHG DHU KDWWHUHG UHYRX
HW¿ XGHUWDG RI 1HWRD K\
DGWHUHDWHGHWUH\HIUDHRU
E\KK WRXGHUWDG WKHDWXUHRIDWWHU
XDWXHKD DG XEDWR DUWH
7KH IUW WH WKH\ KDYH EHH UHHWHG
WRHWKHU DHU IUR XDUH XK D
%RKU 3D +HHEHU %RU 6KURGHU
)H\DDG(WHDUHRUWHGWRURX
E\ WKH RHW WKH\ DGGUH DG UHIDHG
E\ D WURGXWR E\ +D H[D
WKH RHW WKHU RWH[W DG UHYRXWRDU\
XDWH6XUU\UHDGDEHDGWKRXKWIX\
XUDWHG+DGHYHUKXWRDU\DUW\
DGIHWRXHHRIRGHU
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0DHWDRDUWHIURIDEUDWRWR
DDDWR
7WHDHWU\(GE\1X\H7.7KDK
&5&3UH
%RHGD HHHU DR WK HWW
WRDUG WKH HHHU DG K\D HH
GH DG WRDUG WKH ERR\ DGHGH
GH H[DH DHW DRDUWH DG
WKH DDWR  KHDWK DUH 7KHU WR
XGH \WKH] DG KDUDWHU] UR
R[GH IHUUWH DRDUWH DG IHUUWHEDHG
DXHRX ÀXG WKH IXWRD]DHW
UR R[GH DRDUWH HDUDW DG
KDUDWHU]DHW DUWXDWHDWHUD
XWW WKHUDHXW DRDUWHKHUH WKH\
HHG WR R E\DHW \WH GH DG
RWUR DG XUDDHW \WH DG
WUDHUIRUDHUWD
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6RGWDWHURWRRGXWRUURHUWH
DGDDWRIXHH
7WH D HWU\ (G E\ 3KH .DXWK DG
0DUD/XD'9RD
-RK:H\	6R
,WHUDWRD RWUEXWRU GHUEH WKH DWHW
RURKDUDWHU]DWRWHKXHRGH
DG K\D DG KHD URHUWH RI RG
WDWHRUDDGRUDURWRRGXWRU
&RYHUDH HRDH RUKRR\ DG
WUXWXUHRIRGDGWUXWXUHDGGIIXYW\
 URWRRGXWHEUDH WXGHG E\
XDHDW HXWUR DWWHU EURDGEDG
GHHWU HWURR\ DGHKDD DG
G\D HKDD DD\ RI URWR
RGXWR\HU$RRYHUHGDUHDEWR
RGHRIWKHWUDRUWDGWUXWXUHRIRG
WDWHURWRRGXWRUHUÀXRUDWHGXIR
DGDURWRRGXWRUHEUDHURWR
RGXWYW\RIDURDWR\HUDGRUD
RGURWRRGXWRU7KHERRXGHRRU
DGE	GDUDDGDHRHYHU\DH
.DXWKDI¿DWHGWK$[0DUHH8YHUW\
)UDH'9RDDI¿DWHGWKWKH8YHUW\
RI5RH7RU9HUDWD,WD\
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1RHDU RWD \WH UH
KHRHD  DG DGYDHG  D
URH
7WHD HWU\ (G E\ /H 1X\H %K DG
'D9D/HW2WDGKRWR
&5&3UH
7KH WHUDWR EHWHHXWH HHHW RI
DHHHUHG\WHIRUH[DHDDWRU
GXWRUDGDHU¿EHUDHHU\WRUDH
\WHEHRH R RH[ WKDW RHDU
WHKXH DUH UHXUHG WR DD\]H WKH
+HUH K\W DG HHWUD DG HHWUR
HHHU WUHDW XK RHDU \WH 
WHURIIXGDHWDUHDGDRDWHG
KHRHD DG WKHU DDWR  D
URH  RWHRUDU\ RWD \WH
IRU RXDWR DG DHU \WH 7KH\
XGHDWRXKRIDWKHDWDUHUHHWDWR
RI RHDU HXDWR KK URYGH RH
KWWRWKHRHDUG\DDWGIIHUHW
KDH $R WKH WR DUH RWR IEHU
DHUXWERXG RWR WKH GHWHUW
G\D RI RWR  DYHRGHRHG
¿EHU DHU RHDU ¿EHU U DHU DG
RHDUKRWRDURHXWKUG
RUGHURHDUW\
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'WDKRRUDK\
3DUW3DDDG-XKD/
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)RUHHHUUHHDUKHUDGHHWXGHW
DW WKHDWHU¶ HYH 3DUW HHHU 8
RI 0DH )UDH DG / DHU DDWR
.X 8 RI 6HH DG 7HKRRH
&KDH[D WKHDWKHDWDDGK\D
HHHWRIGWDKRRUDK\$IWHUUHYH
WKHDWKHDWDUHUHXWHWKH\GXWKH
DDUWKHRU\RIGIIUDWRDXDWGIIUDWR
E\ IDW )RXUHU WUDIRU IXGDHWD RI
KRRUDK\GWDRIID[)UHHKRRUDK\
UHRWUXWDYHIURWURDDWHGWKURXK
D RWD \WH DG GWD KRRUDK\
WHUIHURHWU\DGWDDWR
4&
;UD\ KRWRHHWUR HWURR\ D
WURGXWRWRUHDGUDWH
9DGHU+HGH3DX
-RK:H\	6R
$XWKRUYDGHU+HGH RW UHHW\6XUIDH
$D\ 'HDUWHW 6DX $XW
6HRGXWRU RIIHU D GHWDHG WURGXWR
WRWKH¿HGRI;UD\KRWRHHWURHWURR\
;36+HGH¿HDGGHUEHH\RHWDG
GHW¿HH[DHRI UHDRUG DDWR
7RXGH;36WUXHWDWRGDWDRHWR
DGXDW¿DWRHWUDWHUUHWDWRDG
DHWXGH$XEHURIYHU\KHIXIHDWXUH
DUHXGHGDHUHRIIRUDWYHDHGH
DWHKXHDEEUHYDWRWDRDU\DG
D XHWR DG DHU HWR GHHG WR
HDXUHWKHUHDGHU¶RUHKHRRIWKHWH[W
4&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)XWRD]DWR RI HRGXWRU
XUIDH
7WHDHWU\(GE\)UD)H7DRDG
6WHYH/%HUDH
-RK:H\	6R
86 DG $D KHW GHUEH ERWK WKH
ED HH DG XUUHW DDWR RI
IXWRD]HRGXWRUXUIDHWKURXK
GUHWRHXDU DWWDKHW  RUGHU WR WDRU
WKHKHDK\DRUHHWURURHUWH
RI WKH XUIDH:UW IRU UHHDUKHU DG
WXGHWWKH\RGHUXKWRDWUXWXUH
RIHRGXWRUXUIDHDGRURIXUIDH
UHDWYW\WKRUDRHXHWKHKHD
EG RI ¿YHHEHUHG DG [HEHUHG
DURDWRHXHDEWRRHXDUG\D
WXGHRIRMXDWHGGHHRHRGXWRU
XUIDHIRURUDRRD\HUWKURXK
HW KHWU\DG RE]ERRHXH
DWHRGXWRUWHUIDH
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:GHEDGRDYH\WHXDWR
DGDDWR
7WHDHWU\(GE\6WDRYD6WDUDHW
D
&5&3UH
$ WHD RI /WKXDD UHHDUKHU H[D
HHWURG\D XWRGXWRU H DG
XHUDHWKRG WKH\ KDYH GHYHRHG WR
DD\]H \WKH]H DG GH RDYH
WUXWXUH IRURGHU HHWUR GHYHWK
XHUGHDEDG7KHUWRXGHWKH
DD\ RI RKRRHHRX KHD \WH
X HHWURG\DDHWKRG DXDW
KDUDWHUW HGDH RI XWRGXWRU
H YHWDW RDYH \WH WK
YHUDWHHHWURDHWXDWRDGGH
WRRD\RDYHWUXWXUHWRGHÀHW
HHWUREHDDGWKHRXWHUDGHGGH
RI HHWURG\DD GHD\ H 0XK RI WKH
DWHUD KD RW EHH XEKHG  (K
EHIRUH
4&
1RHDU DHUG\D IURXDWX
GRWWRU\WRUDK\
7WHDHWU\(GE\.DWK\/GH5HYH
RHDUG\DDGRH[W\
:H\9&+
3K\W DG HHHU XUYH\ UHHW
GHYHRHW  WKHDWKHDWD K\D
DG H[HUHWD DHW RI RHDU DHU
G\D7KHHWRRDRWUXWXUHGGHYH
UHYH WKHG\DURHUWHDGRGH
DHWRIXDWXGRW DHUYHUWDDYW\
XUIDHHWWDHUDGXDWXDDGH
DHU $ HRG HWR R RXHG DHU
GHYHIRXHRWKHRH[G\DDG
EIXUDWR GXHG E\ HIRX GHD\
RX RURGH RX DHU 7KH ¿D
HWRR\KUR]DWRDGU\WRUDK\
DGGXHWKHKDRWG\DRIH[WDEH
\WH DG WKHU DDWR IRU HXUH
RXDWRRUIRUHHUDW\KUR]HG
XWHUWDWHHWRU
4&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
5) HDU DHHUDWRU IRUHGD DG
GXWUDDDWR
+DD6D\
$UWHK+RXH
+DD D HHHU KR KHDG D RXW
RD\  5) UDGR IUHXH\ HHHU
DG KD WDXKW HHWUD HHHU DW
XYHUWH RYHUYH WKH DDWR RI 5)
HDUDHHUDWRUDGWKHEDRHWUHDWHG
WRWKHURHUDWR+HH[DWKHDXIDWXU
URH EHKG RHUD DHHUDWRU WR
URIHRDHHHHUHGDK\W
RRRW DG KHW DGHGD DG
GXWUDDDWRXKDDHUUDGDWR
WKHUD\ HYURHWD DDWR WKH
WHU]DWR RI HGD URGXW DG IRRG
UUDGDWRDWHDWHUWUHDWHWDGHXUW\
DG HWRDDWRDHD WKH5)
\WHHHGHGWRUXWKHDGKRWKH\DUH
DXIDWXUHG (HWURWDW DHHUDWRU WKDW
DUH DR HDU GHYH DUHHWRHG EUHÀ\
D DUH RH RI WKH UXDU DHHUDWRU DG
WKHU DDWR+H HGWK GXR RI
UHHWGHYHRHWDG IXWXUH WUHG  WKH
WHKRR\
&+(0,675<
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$DWR RI R KURDWRUDK\ IRU
KDUDHXWD DG ERRD URGXW
HEWHDHXGHG
7WHDHWU\(GE\/RHK%KDWWDKDU\\D
DG-HIIUH\65RKUHU
-RK:H\	6R
$DGH UHHDUKHU  ERRD ¿HG DG
UHHDUKHUWKXEDHHDUHMRHGE\
HWW IURGUXDGHHWURHXHW
RDH WR H[RUH WKH XUUHW XH RI WKH
D WHKRR\  KDUDHXWD DG
ERWHKRR\RDHHKD]HWKRG
WKDWKDYHEHHGHYHRHGDGYDGDWHGRYHUWKH
DWWRGHDGH$IWHUUHYHWKHUH
HKD DG WUXHWDWR WKH\ RR
 WXU DW DDWR  KDUDHXWD
ERWHKRR\DGYDH7KHWRXGH
D H HUHWYH R UHWHWR URHH
 RH[XR KURDWRUDK\ WKH R
KURDWRUDK\ DD\ RI DR\RGH
DWERW DD\] KDUDHXWD IRU
DXWKHWW\DGDGXWHUDWRWRGHRD
R KURDWRUDK\ IRU XWDHRX\
GHWHU DR DG DG DUERK\GUDWH
DGDD\]ERRDURGXW
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0DHWURHWU\KDGERR
7WHDHWU\(GE\0H6/HH:H\HUH
RKDUDHXWDHHDGERWHKRR\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7KHKDGERRWHGHGWRHUYHDDUHIHUHH
IRU EHHU UDWWRHU DG H[HUW 
DHWURHWU\D W XHG DDGH
EXH DG D DERUDWRUH ,W  RW
WHGHG WR EH RUHKHYH EXW URYGH
GHWDDERXWHHWHGDHWRIWKHWHKRR\
7KHDUHDRYHUHGDUHERWHKRR\URWH
KDUDHXWD D DD\ IRUH
DH H[RUDWR KRHDG HXUW\ IRRG
DD\ HYURHWD HH HRR\
DUKDHRR\ XUIDH DD\ R\HU DG
DD\WDWHKXH
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0DHWURHWU\R\HUKHWU\
7WH D HWU\ (G E\ &KUWRKHU %DUHU
.RRHWD
:H\9&+
&KHW H[RUH WKH D WHKRR\
DG W DDWR WR KDUDWHU] R\HU
IUR XK HUHWYH D WKH WDGHD
HWURHWU\ DD\ RI R\HU WUXWXUH
XUIDH DD\ DG D WHKXH
DXWRDWHGGDWDURHDGXDW¿DWR
R\HUDHWURHWU\WKHHXGDWRRI
UHDWRHKDDGR\HUGHUDGDWR
6HWWHWKHU¿HGD\EHWHUHWHGWKH
REDWR
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0RRWK D  HDUDWR HH
RHW \WKHH KDUDWHU]DWR
RGHDGDDWR
7WHDHWU\(GE\.DX.8HUHWD
:H\9&+
5HHDUKHU  KHWU\ DG KHD
HHHU KDUDHXWD DG YDURX
HGDHDWHXDU]HWKHXUUHWWDWH
RIRRWK D RX IRU HDUDWR 
KKHUIRUDH XG KURDWRUDK\ D
D H HHUDWR RI WHKRR\  UHD
WKH RHUD GHYH UHHDHG D GHDGH
DR7KHWRXGH\WKHRHWDG
UHDU DRRWK KDUDWHU] WKH
RUH WUXWXUH RDU WKH HUIRUDH
RI DUWHDHG DGRRWK RX
RRWK KUD WDWRDU\ KDH IRU XG
KDHHDWRHDUDWRWHKXHDGD
RRWK IRU WKH DDH XU¿DWR RI
GUXGRYHU\RRXG
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7KHK\DKHW¶WRRER[
0HW]HU5REHUW0
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,DHUDKHRYHUHD]DWRUDDW
RHKDW HYWDE\ EHDXH RI DGYDH 
HYHU\¿HG0HW]HUKHWU\8RI$DEDD
KDUHDUHGWKEURDGRYHUDHKDGERRWKDW
RGRXEWHUYHDDRUWDWUHIHUHHIRU
\HDUWRRH7KHWHGHGDXGHHXGH
EH UHHDUKHU KR XW UHRH
DURR RHGHWK XUUHW UREH
DURDKH DG WHKXH  UHHDUK DE
DGKRHHGRYHHWDHWRGH
UR IXGDHWD DG XUUHW UDWH
&RYHUDH HRDH DUWH IRUH DG
DWKHDWDHWKRGXDWXHKD
WKHURG\DWDWWDHKDHW
HXEUD DG HHWURKHWU\ \HWU\
RGWDWHK\HHWUDUXWD¿HU
DGRXWHURXUHHRUDGGHWHWR
HWKRGWUXHWDGWRHUWDWR
U\WD DGRHXH 3UREH RI YDU\
GI¿XW\DUHWHUHUHGWKURXKRXW
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0RHXDURGHIRUWKHGHRIRYH
HUIRUDHKHDDGDWHUD
7WHDHWU\(GE\%HHD5D
&5&3UH
7K ERR GHUEH RHXDU RGH
WHKXH DG GHWD D EURDG HWUX
RI DDWR IUR KDUDHXWD WR
RWUXWR,WRHWKDUHYHRIRHXDU
RGH WRR WKH UHHW WKUHH KDWHU
GHDWK WKHRGH RIHUDUHDHW
WHUDWR /DWHU KDWHU H[DH WKH
DDWRRIRHXDURGHWRR  WKH
UHDWR RI XUIDWDW \WH WKH GH RI
RYHRURXDWHUDIRUURYHGGXWUD
URHH WKH WXG\ RI HWWDEW\ R RG
XUIDHDGWKHXHRIGHW\IXWRDWKHRU\
K\GURHWRUDHDWHUD HRGXWRU
DR\DGHHWHURRXG,XWUDWHG
WK D HDWK RI RRU DH DG URH
GDUDWKHERREHRIWHUHWWRUDW
HHHU DG KHW 5D  DI¿DWHGWK
WKH3URH(HHU,RYDWR/DEDW7DWD
5HHDUK'HYHRHW	'H&HWHU
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)XGDHWDRIWXUEXHWDGXWKDH
REXWR
.XR.HHWK.DG5D$KDU\D
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7KHXEMHWUHHYDWGYHUH¿HGXG
WKRH GHDWK HHU\ WKH HYURHW
URXRWUDRUWDWRGXWUDDIHW\DG
DRWHKRR\.XRHKDDHHHU
3H\YDD 6WDWH 8 DG $KDU\D 8WHG
7HKRRH5HHDUK&HWHURIIHUUDGXDWH
HYH WXGHW RYHUDH RI WKH ED DG
WKH RUWDH RI WXUEXHW DGXWKDH
REXWR IRRHG E\ KDWHU R DDU
UH[HGDGRUH[HGÀDHUH[HG
DG RUH[HG ÀDHXWKDH ÀR
WK UHDWR DG UD\ DWR]DWR DG
REXWR7KWKH¿UWRIWRYRXHRG
HDUDWH\WKHHRGIRXRDDWR
4'
6XUDRHXDUKHWU\IURRHXH
WRDRDWHUDY
7WH D HWU\ (G E\ 3K $ *DH DG
-RDWKD:6WHHG
-RK:H\	6R
)IWHH\HDUKDYHHDHGHWKHUHGHHRU
WR WK UHIHUHH D XEKHG  
&RUHKHYH 6XUDRHXDU &KHWU\
³XDU]HGDRIWKHDMRU\WHWXGHG
 ¿HG EDHG  XUDRHXDU KHWU\
H W HWR  DWKUDWH KHWU\
 WKH HDU\ HWHHWK HWXU\ DG DWR
UHHWRUKHWU\WKHG´IURWKH
UHIDH7KHKWYRXHHWUHÀHWDGYDH
DGH H WKH  W RWHW DH D W
RUD]DWR%HDXHXUDRHXDURHW
KDYHEHRHWHUDWHGWRDGIDWXGHUH
XKRIRHXHEDHGHHWKHYRIRU
WK UHIHUHHD WR RIIHU D WHUDWHG DG
WHUR HUH RI WXWRUDW\H DUWH
WR DG DGYDHG WXGHW DGUDWWRHU 
¿GWKHUD\WRH\HHDGWHKXH
0DWHUDRUD]HGWRWHHWRHKW
YRXH D IRR RHW WHKXH
RHXDUUHRWRXUDRHXDUDWD\
UHDWYW\ XUDRHXDU DWD\ KHD
ERR\HIDHE\XUDRHXDUGHYH
XUDRHXDU DWHUD KHWU\ RIW
DWWHU DG DRWHKRR\ $ RDU\ DG
GH[ RXGH WKH HKWK YRXH 7KH WR
HGWRUKHIRIWKRUWDWHWDUHDI¿DWHG
DIRR3K$*DH8RI6RXWKDWR
8.DG-RDWKD:6WHHG'XUKD88.
&+(0,675<
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6XUDRHXDUR\HUKHWU\
7WHDHWU\(GE\$UD+DUDGD
:H\9&+
7K RRUDK GHWD D EURDG UDH RI
DDWRDGHDYDDEHE\HW¿DGYDH
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 WKH EXUHR IHG RI XUDRHXDU
KHWU\XGGUXGHYHU\DGDWD\
7RDUHIRUDWWHGWKUHHDUWIRUDWR
RI XUDRHXDU R\HU XUDRHXDU
R\HUWKXXHWUXWXUHDGURHUWH
DGIXWR:UWWHE\GXWU\URIHRD
WKHERRWHGHGIRUXUDRHXDUR\HU
UHHDUKHU EXW DR RXG WHUHW \RX
UHHDUKHUDGWXGHW:KHWHKDWKH
UWHDUDGHXRUWHGE\XHURX
KKXDW\ DHDGXWUDWR(GWRU 
+DUDGD DURRHXDU HH 2DD 8
-DD
43
'WRDU\ RI ERHGD RW DG
ERKRWR
7XK9DHU\
63,(D
7XKRWDGERHGDK\6DUDWRY
6WDWH 8 5XD GHIH DUR[DWH\
 WHU UHDWHG WR ERHGD RW DG
ERKRWR 7KH GWRDU\  EDHG R K
HDUHU ERR 7XH 2W /KW 6DWWHU
0HWKRGDG,WUXHWIRU0HGD'DR
DG W HRG HGWR DWKRXK WHU DG
GH¿WRKDYHEHHH[DGHGWRKRUWDUWH
WKDWHUYHDEUHIWURGXWRWRERHGD
WR XK D DRXWDYH KHRWKHUD\
IUDUHG¿EHUDGXWUDKKUHRXWRRWD
RKHUHH WRRUDK\ 7KH ERR  DHG DW
UHHDUKHUUDWWRHUDGURIHRD
ERHGHDHUK\DGWHKRR\¿EHU
RWHWURR\DWHUDHHERR\
DGHGHDGUDGXDWHDGXGHUUDGXDWH
WXGHW WXG\ ERHGD K\ DG
HHHUERHGDRWDGERKRWR
DGHGDHH
43
([WUHH KURDWRUDK\ IDWHU KRWWHU
DHU
7WHDHWU\(GE\:D&UD%\UGH
DG0KD+RDH
$2&63UH
/HD\RWKHU WHKRR\KURDWRUDK\ 
D[RIKDWRHKWRGHU µWUDGWRD¶
DWXUH IRU D  D DG RYHWRD
KKHUIRUDH XG KURDWRUDK\DG
HHUGHYHRHWWKDWH[DGWKH¿HGW
DDEWHDGDDWR$GDRWKHU
WHKRRH WKHHYRXWRRIHWHKXH
DG UDWH HYWDE\ \HG XHH DG
IDXUH 7KH DXWKRU KHUH DH WKH WDWH
RI WKH DUW RI KURDWRUDK\ DG URYGH
D UHRXUH IRU DD\WD KHW WR KH
WKH  WKHU GHR D URHH
7KH RR WKUHDG WKDW UX WKURXK WKH
ERR  RH RI RGWR WUXHW RU
RRHWWKDWRXGEHWKRXKWRIDH[WUHH
E\ RYHWRD WDGDUG 7R XGH
K\GURK\ WHUDWR KURDWRUDK\ KK
WHHUDWXUH XG KURDWRUDK\XWH
DUDH D HWURHWU\ WHKXH IRU
G DG YWD' DD\ DG DRXG
KURDWRUDK HDUDWR (GWRU:D
&UD %\UGH HGXDWRU UHHDUKHU DXWKRU
DG0KD+RDH 8YHUW\RI3DUGXEH
&]HK 5HXE 0D 6HWURHWU\ *URX
+HDG DG  RDXWKRU RWUEXWHG WR WK
YRXHXEKHGE\WKH$2&63UHRI
WKH$HUD2&KHW¶6RHW\
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
3R\DKDUGHEXGERDXWDDEH
DURDKWRUHHDEHERDWHUD
7WH D HWU\ (G E\ <RXHI +DEE DG
/XD$/XD
-RK:H\	6R
&KHW IURD\ RXWUH UHYH WKH
HHDGHHHURIR\DKDUGHEDHG
UHHDEH ERDWHUDKK DUH D\ D
RUWDW URH  WKH HHU ERDWHUD
DG ERHHU\ HH $R WKHU WR
DUHHXRDHURHWHUDWRRIKWRD
WKHWD IRU DWHU XU¿DWR HHWUD
RGXWYW\DGR\DKDUGHWDUKEDHG
XWDDEHDWHUDDGWKHRWHWDRI[\D
DERDWHUDUHRXUH
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(GEH RHRH WUXWXUH DG KHDWK
DWR
7WHDHWU\(GE\$HMDGUR*0DUDR
DG1*DUW
$2&63UH
&RXDUHDRXWRIDWXUDWHGDGWUD
IDWDHGRXHWHGDGXE]HGKHDWK
UIRUREHW\DGW\H,,GDEHWH,UHHW
\HDU-$2&6WKH-RXUDRIWKH$HUD2
&KHW¶6RHW\KDEHHIHDWXUUHHDUK
RDRYHDRIRHRHDDRUDRH
WR HDWH WKHH XKHDWKIX IDW IUR RXU
GHWE\WUXWXURHXHRWREHKDYH
H RG KRUWH 0DUDR IRRG DG
RIWDWHUD HH8RI*XHK&DDGD
DG *DUW KHWU\ DG DHG KHWU\
+HEUH8RI-HUXDHWURGXHKDWHU
E\ WHUDWRDHWWKRUHYHDHW
RIWKWUDWH\7KHHXGHDGYDHWKH
XGHUWDGRIHIDHE\RDXHRX
\WH DG HHRDH DG DRDH
WUXWXUH H DRIEHU DG U\WDH
DUWH 7KH & YRXH  XEKHG E\
WKH$2&63UHRIWKH$HUD2&KHW¶
6RHW\
0(',&,1(38%/,&$63(&76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3DGHD
7WHDHWU\(GE\-(U'HW]DG'DYG
5%D
&5&3UH
'HW]DG%DERWKDI¿DWHGWKWKH+RHDG
6HXUW\,WWXWHDW3XUGXH8YHUW\DWKHU
RWUEXWRU  GYHUH ¿HG XK D XE
KHDWK RXWHUWHUURU \EHU HXUW\
WHUDWRD DGYRD\ DG HGHRR\ WR
RIIHU UHDGHU D XGHUWDG RI WKH WKUHDW
RIDGHH7KHERRHKD]HWKH
RUWDH RI UHDUHGH DG D DW
WKHRXW\WDWHDGUHRDHYHWK
XGHH DG UHRHGDWR URYGHG R
RGXW DG HYDXDW H¿ D
50
Sci-Tech News, Vol. 66 [2012], Iss. 3, Art. 13
http://jdc.jefferson.edu/scitechnews/vol66/iss3/13
67HK1H
H[HUH &RWUEXWRU XDU]H XUUHW
WKUHDWRIDGHDGKRWKH\¶UHUHDWHG
WR KRHDG HXUW\ GHUEH WKH XH RI
RXWHUXDWRRGHIRUDDG
RXWH DUHW UH IRU URRW
UHDUHGH
7(&+12/2*<*(1(5$/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7HKDUWUHHWDWRDDG
RH RXDWR URIHRD WRR
DGKW
*UHHD5D\RG
,IRUDWR6HH5HIHUHH

*UHHDRXWHUHH861DYD$DGH\
RIIHUHHUDDGYHRUWDDXUW
GXH WKH HWKD WDGDUG XW IRUWK
 WKH $&0 RGH RI HWK DG URIHRD
RGXWDGGH¿HIRXUUXHIRUURIHRD
RXDWR,GHHGHWKDWHUDGGUH
WKH GR\UDH RHG E\ RH UW
IRUXWKHWUXWXUHRIDWHKDDHUWKH
UHDUDWR RI RUD UHHWDWR DDGH
UHXH UHRUW DG WKH /$7(; W\HHWW
\WH
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
$WURGXWRWRHWRURGHDG
XDWRIRUWKHUDWHHHU
%XUED -D HW D &R6R XGH WR
RXDWRWHKRRH
:H\,(((3UHD
7KERRDUHIHUHHDGXGHUWWHWRKH
HHHUDGWXGHWGHWI\DGIX\XHWKH
EHWWRRIRUHWRURGHDGXDWR
0	6:KHWKHERRRHWUDWHRUHH
HWRU0	6WKHDXWKRU¶UHRHGDWRDUH
DDEHWRHWRU0	6RYHUD7KH\URYGH
XGDHRWKHDGYDWDHDGGDGYDWDH
RI0	6DGDGXRRIW\D\XHG0	6
WRR 6RH H¿ WR XGH0	6 IRU
5) URDDWRHGX DH RWUR0	6
KKHU D\HU URWRR KDUGDUHWKHRR
XDWR DG RWKHU DHW $XWKRU DUH
%XUEDKHIHWW7KH-RK+R8
$HG3K\/DERUDWRU\.DKHDGHUKK
DXUDH HWRU HWR -RK+R
$HG3K\/DERUDWRU\DG:DUGHDGHU
UHH HWRU HWR -RK +R
$HG3K\/DERUDWRU\
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0URDRWHKRR\;,,,URHHG
&KHH 6RHW\ RI 0UR1DR 7HKRR\
&RIHUHH WK  &KDKR &KD
(G E\ ;DRKDR :D .H\ HHHU
DWHUDY
7UD7HK3XEDWR
D
7KHDHURYHUWKHURDRWUDGXHU
DWXDWRUURERWURÀXGGHYHDG\WH
URDR IDEUDWR DG HDXUHHW
WHKRRHURÀXGDGDRÀXGDR
DWHUDUHHDUKDRWXEHDRUHGHYH
0(061(16 DG DDWR DRHWHU
ERRDDR HGH DG DD
WHKRR\ $R H¿ WR DUHUR
DKHG HHWURKHD H HRU
WK WHUGWD HHWURGH D HHWKRG
IRUGHRW'1$RWKHDDDD\WD
RGHRIDÀX[DWH\WHDD\]EURH
UH GXU RGUH ERG URH DG
D WHUDWHGURHRU \WH WR DWKHU
HWHRURRDIRUDWR
(1*,1((5,1**(1(5$/&,9,/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6\WH HHHU DG DUKWHW
UHDWIRUDUHXUHHW
%HDDED/DXUHH
&5&3UH
7KERRIRU\WHHHHUDGDUKWHW
GHUEH D HW RI IRUD UHXUHHW
UHHWHG 0DWKHDWD RGH IRU \WH
HHHUKKDEHXHGWRRGH\WH
RUDUKWHWXUHEHKDYRUDHUDWRDGHR
HWDEK DWXUD DXDH UHXUHHW DG
URYH\WHHHHUDGDUKWHW
URHH DG URGXW %\ X WKH IRUD
UHXUHHW D UHHWHG WKH ERR D EH
XHG D D WH[W IRU D WURGXWRU\ RXUH 
\WH HHHU DG DUKWHW 7KH
ERR DR D EH XHG IRU D UDGXDWH RXUH
WKDW IRXH R URY WKH YH IRUD
UHXUHHWDGGHYHRHRHIRURWKHU
WD)DDUW\WK0DWKHDWDDXHG
IRUWKRHWKRXWWKUHUHXWHWKHUHD
DHG[WURGX0DWKHDWD$RDR
HEWH XH WKH IRUD UHXUHHW
%HDDEDDIRUHU\DI¿DWHGWK5RH
,WHUDWRDDG1RUWKUR*UXD
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(IIHWYH )0($ DKHY DIH UHDEH
DG HRRD URGXW DG URHH
XIDXUHRGHDGHIIHWDD\
&DUR &DU 6 :H\ HUH  XDW\ DG
UHDEW\HHHU
-RK:H\	6R
7K  D WUXWRD DDWR YHRW
RI WKH GIIHUHW W\H RI )DXUH 0RGH DG
(IIHW$D\XHGWRDWDWHDGUHYHW
UREHWKWKHHGUHXWRIRHUHGRW
DGWURXEHIUHHUHDEHDGDIHURGXWDG
URHH&DUR0HKDD(HHU8
RI0KDXHK RGHUDEH RHGH
DG H[HUHH D D RKDU RI WKH GXWU\
WHD WKDW GHYHRHG WKH )0($ WDGDUG WR
URYGHDRUHKHYH WH[WRXWED
RIWKHRHWKRWRD\HIIHWYH)0($WR
UHGXHRRHUURUUHGHWIRUH[HHW
)0($IDWDWRDGEHWUDWHIRUXWKH
)0($URH,XGHH[DHGHWDHGDH
WXGHWXG\UREHDGW WRURYGHD
EHWWHUXGHUWDGRIWKHRGHDGKREHW
WRD\W7\HRI)0($DGGUHHGXGH
\WHGHURHDWHDHRIWDUH
DGD\RWKHU&KDWHUDRDGGUH IDXW
WUHH DD\ GH UHYH EDHG R IDXUH
RGHUHDEW\HWHUHGDWHDHKD]DUG
DD\DG)0(&$DGGDUWDW\DD\
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WRWRWKHRUH)0($IUDHRU
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,RYDWURHH
7WH D HWU\ (G E\ 0RXD .DUDD
$GYDHGDWHUDUHHDUKY
7UD7HK3XEDWR
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7K ERR DWKHU  YWHG HHUUHYHHG
DHURWKHGHYHRHWRIHHHHU
GHHWKRG DG WKH HH RI GH
HWKRGDGGHUDWH0DMRUWKHHDUH
XHUWDW\DGUDDHHWHHHU
GH XDWR RI GH URHH
XWGDU\ RW]DWR DG HGXDWR
IRU HHHU GH 6RH H¿ WR
XGHDXIDWXUGHIHWDGWRRHRHWU\
RW]DWRIRUXWDWHUDWDGUD
XHUDRGH WR XDWH WKH GUR WHW RI
DUWHGUXWERDUGDGG\DEHKDYRU
DD\IRUD[D[GXWUDDKURERW
2WKHUWRDUHHKDDRGHRIKH
¿EHUEHKDYRUXGWDDWUHDWHW
RUWKRWURRGHDWHXGHUKHDUEHG
DGDUHWRRWDRXWRIRUDWUXUREH
7KHERRXGHE	KRWRDGDH7KHUH
RXEMHWGH[DGIRUDWRRWKHHGWRU
RWDYDDEH
7$
$GYDHGUHHDUKRDWHUDHHHU
DGWDDWRURHHG
,W¶ &RIHUHH R ,IRUDWR 6HH
$XWRDWR 	 0DWHUD 6\WH G 
&KDKD&KD(GE\+HHKDDG'DYG
-$GYDHGDWHUDUHHDUKY
7UD7HK3XEDWR
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$ERXWDHUH[RUHDWHUD HH 
WKH RWH[W RI HHU\ DG G\D \WH
UHXUH RWUR \WH DG HKD
DG ERKHWU\ DG HHU\ HHHU
$RH¿ WRDUHDHI¿HWUDGXD
UHHDH KRRRUK WHG RWHW
RGH DG RWUR WKH HDK UDWH 
WKHHWUHDKURHRIXIXUDG
HD GHUHH HYDXDWR RI RD UHRXUH
ÀXHDUDHWHUDD\RIRDUHHU\
UHHHUDWRUHUIRUDHDG WKHXDWR
EDHGRW]DWRRIRYHUKDGHRWK
DUKWHWXUDDWHUD
7$
$GYDHG WUXWXUD DG IXWRD
DWHUDIRUURWHWRURHHG
,W¶ 6\RX R $GYDHG 6WUXWXUD DG
)XWRD 0DWHUD IRU 3URWHWR 
6DRUH (G E\ 0D -D DG 6DWKDX
(]KYDDYD6RGWDWHKHRHDY
7UD7HK3XEDWR
D
6HHWHGIURUHHWDWRWKHDHU
RGHU DWHUD IRU URWHW YD
DG RGHU DDW YHKH RR EDW
IUDHWDWR DG XRYHWRD DWWD
WKH\ DR GXXWIXWRDDWHUD
IRUHKDYDDGRGHUHUIRUDH
 H[WUHH RGWR 7KH WR XGH
WKH DWRD\HU GHRWR RI WK RUD
RDW WR UHHDEH DDDWHUD
GHYHRRYHHKDHGIDEUIRUEDW
URWHWR RYH H]RHHWU WDWH HRU
DWHUDWKURYHGURHUWHHKD
WKH KDU UHWDH RI H[DGDEH UDKWH
EDHG WUXHHW¿UHUHWDUGDWRDWE\
XXWDDUERDRWXEHIRUWUXWXUD
WHHGHYHRHRHXUIDHWUHDWHW
IRUXDWRIRUWKHERGHGUHDURIDUUDIWDG
WKH DDWHGURWUXWXUH DG WRXKH
HKDRIDEDRHKH
7$
0DDHHWDXIDWXUDGDWHUD
HHHUURHHGY
,WHUDWRD &RIHUHH R 0DDHHW
0DXIDWXU DG 0DWHUD (HHU
 KH]KRX &KD (G E\ /X 3H
$GYDHGDWHUDUHHDUKY
7UD 7HK 3XEDWR    
D
9RXH RH RI WKH WRYRXH HW IUR WKH
'HHEHU  RIHUHH UHRUW H
DWHUD DDWR  DXIDWXU DG
DGYDH  RRWH DWHUD \WH
RGH DXWRDWR RWUR DGDWHUD
HH DG HHHU 7KH HRG YRXH
H[RUHRUDDWHUDKKWHHUDWXUH
WUXWXUDDWHUDHHHUDDHHW
RW]DWRDD\DGHKDDURHUWH
7KUHH DHU IUR WKH 6HD 8YHUW\ RI
7HKRR\RGHWKHGHRIDKRDERUEHU
DG D U YDYH \WH 2WKHU WR RI
WKH  X DHU XGH WKH ÀXHH RI
RWXUHRWHWDGEXGHW\RWKHWKHUD
GIIXYW\RIUHHWHDDRDUKWH\WH
WDHGD\DXDERHKDDURERW
IRUHGDRHUDWRDGWRKDWGHDG
YHKHURXW%	DHDUHURYGHG
7$
0XWDHEHKDYRXURIDWHUD
7WH D HWU\ (G E\ 0RXD .DUDD
$HGHKDDGDWHUDY
7UD7HK3XEDWR
D
7K RHWR RI HHU UHYHHG DUWH R
DWHUDHHDGRGHKRDHXUUHW
KRDUKDGHYDUHW\RIGHYHRHWDG
WHWUHHDUKDUHD7RGXHGXGH
URDHRGHRIDUER¿EHUUHIRUHG
WKHURDWDWHUDEHKDYRURIKWHKW
RUHWHDWDGGHDUUHWDHRI
+DG¿HGDG5DWHHDIHW\DGUHDEW\RI
DUERDRWXEHDRDWXDWRUDDWR
DGWKHGHDG¿WHHHHWRGDDD\
RI RRWH G WXUEH EDGH $UWH
XGHH\RUG DEWUDW XWUDWR DG
IRUXDDGERWKH\RUGDGDXWKRUGH[H
DUHURYGHG&RWUEXWRUDUHDDGHDG
UHHDUKHUIURUDU\)UHKWWXWR
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$GYDHGEXGDWHUDDGWUXWXUD
HHHUURHHG
,W¶ &RIHUHH R %XG 0DWHUD DG
6WUXWXUD (HHU :XKD &KD
(GE\%;XDG+</$GYDHGDWHUD
UHHDUKY
7UD7HK3XEDWR
D
7K RHWR RI DUWH R RWUXWR
DWHUDUHUHHWDHUGHYHUHGDWWKH
,WHUDWRD&RIHUHHR%XG0DWHUD
DG6WUXWXUDHHHUKHG:XKD&KD
0DUKKRDHXUUHWUHHDUK
GHYDUHW\RIXEMHWDUHDUHDWWRXWW
HGHRWUXWRWHKRRHDGWHKXH
(D\ DUH GYGHG WR HWR RYHU
WR XKDDGYDHGDWHUD HHHU
DG G\D \WH EXG DWHUD
HKDDHHHUDGWKHHYURHW
DWHUD URH WHKRRH DG
HHHU ERWHKRR\ KHD DG
DWHUD HHHU DGDWHUD HH
HKDDGDDWR ,GYGXDDHU
XGHH\RUG DEWUDW DG XWUDWR
$ YRXH GH DXWKRU DG H\RUG GH[
 URYGHG &RWUEXWRU DUH DDGH 
HHHUDGDWHUDHHIURUDU\
&KHHWWXWR
7$
$UW¿DDWHUD
9DEpH2YHU
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, WKH ¿HG RI HHWURDHW DYH D\
9DEpH HHWUR /H 8 )UDH
DUWID DWHUD UHIHU WR D\ IDEUDWHG
GHYHHWDGHHWURUHWDGHHWU
WKDW HDEH D YDU\\ RH[ RWUR RI
DYH URDDWR  D KRH DYHHWK
UDH7KH\DUHDURDKHGDHWKHUKRWR
U\WD RU D HWDDWHUD +H HW RXW
WKH IXGDHWD RHW GHWD KRWR
U\WD DGRUHWDDWHUD  D UHH RI
EDG D GHUEH DUWID DWHUD 
D DERUD UHIUDWYH UHH DG XUYH\
RWHWDDDWRRIWKHHIIHWXWUDWHG
$RH¿WRDUHWUDIRUDWRRW
URXWGHYHDGHIURKRWRU\WDD
WRGHRDURDYHEDDHGRRWH
U D KRWR U\WD ÀDW H DW RWD
DYHHWKDGDWHD
7$
0HKDD HHHUDWHUD DG
HHU\URHHGY
,W¶ &RIHUHH R 0HKDD (HHU
0DWHUD DG (HU\  'DD &KD
(G E\*UDH&KD $HGHKD DG
DWHUDY
7UD 7HK 3XEDWR    
D
7KH  HHWHG DG HHUUHYHHG DHU
RYHUHKDWURDGDXWRDWRHKDD
DXIDWXU \WH D URH
DXIDWXU WHKRR\ DG URH
DWHUDHHDGWHKRR\HHU\\WH
DGDWHUDDGHHU\DY$RH¿
WRDUHRDWDGKDUDWHU]DXID
DGGHUDGEDWHUDWUDWKH¿WHHHHW
WXG\ RI WKHGDH RI XHR XDWRU
WU XGHU WHDG\ G DG XW WH
KDUDWHUW RI WK DG WKH HGHIIHWRU
RI D WK URERW WKH RWD HD
KHGXHRIUH¿HU\UXGHUHKHDWWUDXEMHW
WRIRXDGDDYHKHURXWUREH
WK WRKDW GHDG DG XWDHRX
GHYHU\DGXWKHEXDGYEUDWR
RIDUERDRWXEHHEHGGHGR\HWK\HH
R\HU D RWUR WUDWH\ IRU WKH EUD
\WHRIDK\EUGHHWUREXWKHHIIHWRI
UDUHHDUWKDWRHUDHEUDHIRUHGE\
URDUR[GDWRDGWKHWKHRUHWDDD\
RI HX IRUH EHWHH WR KHUD
DRDUWH DW YDURX KXGWH 7KH WR
YRXHDUHDHGDGGH[HGWRHWKHU
7$
([HUHWDHKDRIRG
6DDUHD &HDU $ DG )HGHUR 0
6DDUHD
-RK:H\	6R
7RHKDDHHHUDW1RUWKHU ,R
8YHUW\H[DGHWDWKHYDURXREH
DURDKHWRDD\]\WHDGDWHUD
X H[HUHWDHKD 7KH\ XGH
RH KWRUD EDURXG IRU HDK RH R
UHDGHURKRWKHHWKRGDHWREHKDW
WKH\DUH$RWKHWRDUHHHWUDWUD
DHRWDHWKRGXWKH WHUIHUHH
DG GIIUDWR RI KW KRWRHDWW\0RUp
RWRXU DDWR DG KRRUDK
WHUIHURHWU\ 7KH IRUDWR KRXG EH
WHUHW DG WKH WUHDWHW DHEH WR
UDGXDWHWXGHWDGUHHDUKHUWUXWXUD
DGDWHUDHHHU
7$
$GYDHG DXDWR IRU GHIHW 
DWHUDHHWURWUXWXUHHWKRG
7WHDHWU\(GE\$XGUX$DXDHWD
:H\9&+
3K\W DWHUD HWW DG RWKHU
RWUEXWRUGHUEHDXEHURIDURDKHWR
GHWHWDGKDUDWHU]GHIHWDWHUD
R REH EHDXH RI UHDWHU RXW
RHU $R WKH WR DUH WKH DXUD\ RI
XDWX0RWH&DURHWKRGIRURWGHIHW
RGDXUDWHDHYHDGWKHUURHWKH
UHDEW\RIRWKHUDXDWHGGHIHWURHUWH
UHGW RDUR GHIHW WDWH E\HD
RI HHUD]HG .RRD GHW\ IXWRD
DXDWRDWHGHHGHWGHW\IXWRD
WXG\RWKHH[WDWRHWUXRIRWGHIHW
 HRGXWRU DG UWHUD IRU HHW
KKHHWURWUXWXUHHWKRGWRXH
7$
8WUDR RGHWUXWYH WHW RI
DWHUDWKHRUHWDIRXGDWR
/DHEHU.DU-|UHWD
&5&3UH
3K\W /DHEHU DG HHWUD HHHU
5Hp 0DUH DG .DX 0D\HU D 8 RI
.DH *HUD\ URYGH D EUGH EHWHH
IXGDHWD HDERUDWR RI HDW DYH 
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RGDGHHUDDWRIRUXWUDR
RGHWUXWYHWHW7KH\HWRXWWKHK\
DGDWKHDWRIXWUDRXGURDDWR
RG DG GHRWUDWH W R WDGDUG R
GHWUXWYH WHW UREH 7KHU WR
XGHRYHUHXDWRRIHDWRG\D
HHWURDHW HDW DH DYH 
KRRHHRXDWHUDXWUDREHDDG
DYHDHWDGDWWHUHUKRRHHRX
RWURRGDWYH¿WHDH
7$
$D\WDHWDWHRIWUXWXUDEHKDYRU
'\&YH/DG+DUU\(:D
&5&3UH
7KHDGYHWRI RXWHUEDHGDURDKH WR
WUXWXUDRGHRYHUWKHDWKDIHWXU\
KD R\ DHWXDWHG WKH HHG IRU WUXWXUD
HHHU WR UHR]H WKDW WKH\ DUH GHD
WK RGH RI WUXWXUH UDWKHU WKD WKH
DWXD WUXWXUH WKHHYH RWHG '\
HHHU GH DG:D HHUWX
HHHU ERWK +DUYH\ 0XGG &RHH
7KH\ H[W\ UHWXU WKH RWR RIRGH
WRWKHDD\RIWUXWXUHE\UHHWD
WHUDWHGDURDKWRRGHDGHWDW
WUXWXUDEHKDYRU7KHD\RIWKDERXW
WUXWXUHDGWKHURGHWKDWWKH\URRH
URRWHGDHHHWDU\HDWW\WKH\D\
DG GHHG H R DGYDHGDWKHDWD
WHKXHDGIDURUHRWKDERXWWKH
GHRDGDWXGHRI WKHXGHU\
K\ 7KH ERR RXG HUYH D D WH[WERR
IRU D HRG RXUH  WUXWXUD DD\ IRU
UDGXDWH DGYDHG XGHUUDGXDWH DG
UDWWRHU
7$
1DRIDEUDWRKDGERR
7WH D HWU\ (G E\ 6WHIDR &DEU DG
6DWRK.DDWD
&5&3UH
3K\W KHW DG YDURX G RI
HHHU H[D ERWK WDGDUG DG H
WKRUDKWHKXHIRUIDEUDWREMHWDW
WKHDRHWHUDHDGXUYH\DDWR
$R WKH WR DUH IRXHG R EHD DG
HHWUREHDGHRWRRIW;UD\WKRUDK\
WKH\WKHDGRWURHGDHE\RIRRGD
RUD DRU\WD HIDHE\ '1$
DRWUXWXUH DG '1$ GHYH IDEUDW
DRKRWR WUXWXUH DG DWWHU
DHWDRWUXWXUHWKR
7$
1DRHRU K\D KHD DG
ERRD
.KDD9RG.XDU6HUH HRUR

&5&3UH
.KDD HHWUD DG HHWUR UHHDUK
&RX RI 6HW¿ DG ,GXWUD 5HHDUK
,GDDWKHUDGUWD\DUDHUHHDUK
¿GUHÀHWWKHDWRIDRWHKRR\
R HRU +H UWH  D XHWRDHU
IRUDWDGDRHGHWKHWHUGDU\
DWXUH RI DRWHKRR\ E\ DX R
DGYDHG RHGH  D\ DUWXDU ¿HG
$RKWRDUHDWHUDIRUDRHRU
WKHDRHRUDERUDWRU\RWDDRHRU
DRERHRUDGIXWXUHWUHG
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6XUIDHRG¿DWRRIDRWXEH¿HU
7WHDHWU\(GE\9D0WWD3R\HU
DRURDGDURRRWHY
:H\9&+
&KHWDGHHHURIYDURXW\HUHYH
UHHDUKWRHWKRGIRURGI\WKHXUIDH
RIDRWXEHWKDWDUHRWREHXHGD¿HU
R\HUDWHUDWRDHWKHRUHRDWEH
WKWKHRHXHRIWKHDUWXDUR\HUEH
¿HG/HRWKHU¿HUWKH\DUHXHGWRHKDH
HKDDHHWUDDGWUDRUWURHUWHRI
UWHR\HU7KHWRXGHRGI\
DUER DRWXEH E\ D\HUE\D\HU DHE\
DURDKWKHWKHRUHWDDD\RIDRWXEH
IXWRD]DWRDGR\HUUDIWUDIW
R\HURDRWXEHE\DWRWUDIHUUDGD
R\HU]DWRDGWKHRUDIXWRD]DWR
RIDRWXEHE\GRDU\RDGGWR
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6WUXWXUDDHDGXHURRHGXG
WKHRU\H[HUHWDGDDWR
7WHDHWU\(GE\3HWHU*:R\HDG
9D\/XEKHR
-RK:H\	6R
&KHWDGK\WKRHD]HD
UHHW D UDH RI RGHU WKHRUHWD DG
H[HUHWDYHRIWKHDWUDWRDG
UHD[DWRD\\WHKHRHDWKDW
KDYHHUH[HGHWWDUWDDGDUWW
HDHWWH7KHWRXGHDUWD
DHHWRIWKHUDGR¿UWRUGHUWUDWR
WKHRU\ RI DH WKH GHHWU HWURR\
RI D\ G\D DH  XIRU\
IUXWUDWHG\WHG\DWKHURRYHU
UHR RI XHURRHG XG DG D\
G\DRIURWH
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+DGERR RI HR\WKHW HHHU
HR\WKHWDGWKHUDDWRGHG
7WHDHWU\(GE\6DMD\.XDU6KXD
,&(3XEK
6\WKHWDWHUDDUHRXHG URXWH\ 
YHHHUEXWWKHUDWXUHDGDDWR
DUHHHUD\ RW WDXKW  WDGDUG RXUH
HHD\ DW WKH XGHUUDGXDWH HYH 7K
KDGERRGHHGWR¿WKDWDERWKIRU
WXGHW DG IRU UDW Y HHHU
E\ WHUDW HR\WKHW WR WKH ED
HRUDKDUHDGURHH$R
WKH WR DUH RHR\WKHW WHUDWR
KDR IRXGDWR UDD\ WUD K\GUDX
WXH DG XWDDEW\ DHW 7KH ¿UW
HGWRDXEKHGD*HR\WKHW
DG7KHU$DWR
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3R\HU  GXWU\ IUR$DRH
H\RHGD
0DD/HR
:H\9&+
)RUDWKHKXGUHGRIERRDERXWR\HU
D\ 0DD DWHUD /RXKERURXK 8
%UWDWKHUHUHDHGDHHGIRUDRDW
H\RHGD WKDW URYGHG ERWK H¿ DG
HHUD IRUDWR DERXW DW DWHUD
UHHYDWWRDXIDWXUDGRWKHURHUD
RWH[W+DIRXRWKHRWWXWR
URHUWH DG URH RI R\HUEDH
DWHUDEXWKHDRRGHUXKDUHDD
\WKHDGKDUDWHU]DWR$RYHUYHDG
D HDUK XGH WURGXH WKHD DKDEHW
HWR 7KHUH  R GH[ EXW WKH UR
UHIHUHH[WHYH
7$
&RUURR URWHWR DG RWUR X
DRDWHUD
7WH D HWU\ (G E\ 9DDWKD 6 6DM
DG5RDG&RR
:RRGKHDG3XEK
6DM DGYDHG DWHUD KHWU\ .RUHD
8 6RXWK .RUHD DG &RR KR RU 
UHHDUK DHEH  KDWHU WKDW H[RUH
WKHRWHWDXHRIDRWHKRR\RUURR
URWHWR DG RWUR IRU UHHDUKHU DG
HHHU RU WK DRDWHUD 
DHURDH DXWRRWYH KHD HHHU
DGRWKHUGXWUHDGDDGH&KHW
DWHUD HWW HHHU DG RWKHU
IURWKH86$D(XURH$XWUDDDG1H
HDDG GHWD WKH IXGDHWD RI RUURR
EHKDYRUDGWKHDXIDWXUHRIDRU\WDH
DWHUD WKH DW RI DRWHKRR\ 
UHGX RUURR RW DG WKH IXHH
RI WKHURG\D HW UD ]H DG
HHWURKHD IXHH R WKH RUURR
EHKDYRU RI DRU\WDHDWHUD DH
D HHWURGHRWHG DRWUXWXUHGDWHUD
7KH\ IRRWK DH WXGH RI DDWR
RI DRDWHUD  RUURR RWUR XK
D R[GDWR URWHWR X DRU\WDH
WUXWXUH DW YDURX WHHUDWXUH RH
DGHIKHDDRRDWDGWKHXHRI
DRUHHUYRUDGR\HUDRRRWH
RUURRRWUR
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$GYDH  GRWXRX XHUD
HWKRGDGDDWRHRHKD
DGHRHHHUURHHG&'520
XGHG
,W¶&RIHUHHR$GYDH'RWXRX
1XHUD 0HWKRGWK  +RRXX
+DD(GE\-DKDRHWD
&5&3UH%DHD
7KH RIHUHH  KHG HYHU\ WR RU WKUHH
\HDUDGHWKH¿UWKDH[DGHG
EH\RGWKHWDRHUWKWKHGRWXRX
GHIRUDWRDD\HWKRGWRHRDWKH
GRWXRXXHUDHWKRGDGRX
WHKXH WK RWKHU XHUD DURDKH
IRUHKD DG HHHU  WKH HDUWK
HH$RWKHDHUHHWHGIRUWKH
URHHGDUHHKWH\RWHRXKWR
D UR ER WDEW\ DD\ RI RH DG
XGHUURXGRHUKRXHGRWXXEDHG
URHKDRGHHWKRGDGWRDUG
D UHDW URD XHUDRGH 7KH
RWKHUWKHHDGGUHHGDUHWKHGRWXRX
GHIRUDWRDD\HWKRGDGDDWR
H\ERWKHRU\ERXWWDGDDWR
WKH XHUDDIRGHWKRG DG IXUWKHU
GHYHRHW GWW HHHWHWKRG DG
DDWR DG WKH GRWXRXRGH
RI¿WHHHHWDGRWKHUHWKRG7KHUH 
RXEMHWGH[
7$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)RXUHURGDHWKRGDGWDDWR
RXWDWRDDRKRWR
.+HWD
&5&3UH
6RH RI WKH WHKRRD WDWR R
URHHWURDGDRHHWURDUHEH
RYHURH E\ WHUDW DRKRWR WR
WKH \WH D\ . .RUHD 8 -XK\X
3DU WK D RD\  6RXWK .RUHD DG
%\RXKR/HH6HRX1DWRD87KH\URYGH
UHHDUKHUDGUDGXDWHWXGHWWKDGHWDHG
DWKHDWDIUDHRUIRUWKHRXGXHUD
DD\RIDRKRWRKHRHDDH
DWKHUDWDDGRXUHRGHUHXUHG
IRUHHWWKH)RXUHURGHHWKRGR
0$7/$% 7KH )RXUHURGHHWKRG DDH
DGHYHRHGIRUHGXDWRDXURH WKH\
DU RD\ DU¿H RH IDWRU XK D
HHGRDWHDGHRU\XDHEXW
RH UHHDUKHU XGHUWDG WKH URH WKH\
DXHWKHRXUHRGHWRRW]HKKHYHU
GUHWRWKH\DW
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/DHUDXIDWXU
7WHDHWU\(GE\-3DXR'DY
,67(:H\
&RWUEXWRU GHW¿HG R\ E\ DH XUYH\
D UDH RI D\ WKDW DHU DUH EH XHG
DXIDWXU 7KH H[DH WKH\ GX
DUH DHUUDGDXIDWXU DHU HWD
IRUWKHDHUIRURIHWDIRDWKH
DWKHDWDRGH RI DHU GU WKH
WKHUDWUHDD\RIDHUXWWDD
GDHWHU KRHRGH DG XDW DHU
HGDGDHUXUIDHHHHU7KH
DWKRR\RXGEHDXHHWDWH[WERRIRU
DHRUXGHUUDGXDWHK\RUHHHU
XUH D RUH WH[W IRU D UDGXDWH RXUH
H¿D\ R DHU DXIDWXU RU D
UHIHUHHIRUUHHDUKHUDGUDWWRHU
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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2WD HHWUR HIRUD]HG
WHUDWRDGDDWR
<RKXUD7HWX]R
3D6WDIRUG3XEK
<RKXUD K\ 7R\R 8 RI 7HKRR\
URRH DG GHUEH RUHKHYH
WUDWHHIRUWHUDWRWWRHHWUR
\WHWK]HGRWH[H7KHRUH
WHKRRH KH D\ DUH WKH HIRUD]HG
RWDDYHXGHEDHGRWKHHIRUD]HG
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KWDYHHWRUWKHWKUHHGHRDRWD
UXWEXWE\WDRWDDYHXGH¿
WKHDWHUDDY KHWHURHHRX WK¿
GHYHWHUDWRURHDGWKHKKHHG
D]HKWRGXDWRUDGRWDWKH
7KHDWHUD KRXG WHUHW UHHDUKHU 
RWDHHWUR'WUEXWHG1RUWK$HUD
E\&5&3UH
0(&+$1,&$/(1*,1((5,1*	0$&+,1(5<
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&RXWDWRDWHKXHRIURWRUG\D
WKWKH¿WHHHHWHWKRG
9RD$UHDG/RX.R]
&5&3UH
$HURDXWD HHHU 9RD DG .R]
KDYH RUHG D\ RDH GH
URWRUWKDWERGRU WKDWGWXUDG
KDYH RRHUDWHGR HYHUD URMHWRYHU WKH
DWXDUWHUHWXU\)URWKDWRDERUDWR
WKH\ H[D KR WR D\RGHU DD\
WRRXKD¿WHHHHWWRWKHURWDWRD
EHKDYRU RI ÀH[EH ERGH HHD\ WKRH
WKUUHXDUKDHHURHHUDGWXUEH
EDGH &RYHU  WXU WKHRUHWD DHW
DG HHHU DHW WKH\ H[DH XK
WR D RXHG RXWR IRUXDWR WKH
¿WH HHHW DD\ RI URWDW WUXWXUH
UHRDHDGWDEWHG\DUHRH
DD\ DD\] DUUDIW URHHU DG
DD\]GWXUEH
(/(&75,&$/(1*,1((5,1*(/(&7521,&6
18&/($5(1*,1((5,1*
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
:GHHU\\WHRWURHHHU
GH
*DUD6D]0DURDG&RWDWH++RX
&5&3UH
*DUtD6D] &DH:HWHU 8 DG +RX
HHUWX$U)RUH,WWXWHRI7HKRR\KR
ERWKKDYHH[WHYHH[HUWHDMRUURMHW
1RUWK$HUDDG(XURHGHUEHWKHDWHW
HHDGWHKRR\GWXUEHWK
WKH RWH[W RI KDW WKH\ WHU D RXUUHW
HHHU DURDK WKDW RRUGDWH WKH
D\ YDUDEH YRYHG 7KH WH[W XGH D
 WRD IUHHGRRDG IRU WKH&$'WRR WKH\
XW]HWKXDWWDWYHIHHGEDWKHRU\4)7
RWURHUGHHWUDWRWKHUHWKRG4)7
DGWUHDWHGIRUXGGDRD0,02
4)7 GUHWH4)7 DGRGDRD4)7 DUH
GHUEHGGHWDWKH¿UWWKUGRIWKHERR
:G WXUEH RWUR DG W REMHWYH DG
WUDWHHRGHEDGHGHH[HUHWD
UHXWWKGUHWGUYHGWXUEH7:7
DGDUWGWXUEHEDGHDUHGHUEHG
HDUDWHKDWHU7KHYRXHRXGHWK
KDWHURRIIKRUHDGDUERUHGHHU\
\WH
7.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:GHHU\\WHRXWRIRURHU
XDW\DGWDE]DWR
$0RKG+DD
&5&3UH
$8RI0HKH[RUHWKHUGWHUDWR
UREH RHG E\ G HHU\ RYHUR
\WHDGUHHWRXWRIRU]
YRWDH DG IUHXH\ ÀXWXDWR HYH
RXWXW RHU DG HKD WKH WUDHW
WDEW\ RI G RHU WDWR $URUDWH
IRU ERWK UDW HHHU DG WXGHW
WKHERRDRWURGXHWKHRRHWRID
W\D HHU\HHUDWR \WHRHUHGE\
GDGWKHHHWUDKHRHU\WH
DG RHU GHYH RR\ XHG  G
HHU\HHUDWRU7KH¿DKDWHUGXH
RWUR WUDWHH IRU UG DG URWRU GH
RYHUWHUURYGRHUXRUWGXUUG
GWXUEDH&RRUKRWRUDKDGGDUD
DUHURYGHG
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
6DUW UG IXGDHWD RI GH DG
DD\
0RRK -DH ,((( 3UH HUH R RHU
HHHU
:H\,(((3UH
0RRK HHWUD DG RXWHU HHHU
+RDUG 8 GHIH D DUW UG D D HI
KHD HHWU RHU HWRU HXHGWK
G\D RW]DWR WHKXH WKDW XH
UHDWHHDXUHHW WR]H HWRU
RH DWD YRWDH HYH UHDH
UHDEW\ DG URYH DHWDDHHW
)RU URIHRD DG WXGHW  HHWUD
DGRHUHHHUKHURYGHDRU
RHGHRIIXGDHWDGHWRRXUUHW
UHHDUKDGUWDXHGHYHRDG
GHR\WKHDUWUG7KHIRUDWRDG
KW KDYH HHUHG  WKHD\ HWXUH
RIHUHHDGWHKDDGRWDGHEDWH
WKH86DGHHKHUHHWKHRWUHHW
GUDDWEDRXW
7.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*DEWDDEHDYHRWDHWRU
+RRG'DYHDG(DU7URMHU
-RK:H\	6R
+RRGDG7R\MHUERWKWKDHWRURIWDUH
RD\ H[D RH RI WKH WHKRRH IRU
WKDW DUW RI D WHHRXDWR HWRU
WKDWRHWGUHW\WRXEUEHGRW
7KH\UWHIRUH[HUHHGWHHRXDWR
RU GDWD RXDWR URIHRD KRH
RHGHEDHGRHRW\HWH[WHG WR WKH
GRDRIDYHRWDHWRUHHUDRU
DEWDDEHRUDEWDDEHHWRU
5DWKHUWKDMXWUHKUDWKHWDGDUGWKH\
H[DDGRDUHWKH7KH\RYHU\WH
UHXUHHWWKHRWDD\HUWKHWUDR
RYHUHHD\HUDDHHWHUYHDG
RWKHUWHKRRH
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
*UHHREHGHYHDGHWRUHHU\
RW]DWRDGDYHWHKXH
7WHDHWU\(GE\+UKHK9HDWDUDD
DG*DEUH0UR0XWHD
&5&3UH
7KH RHU RI EDWWHUH  UR DW DXK
RHUUDWHWKDWKHRHURIRWKHUHHHW
RIREH GHYH DGKHD\ HWW
DUH RU IHYHUK\ WR URYH EDWWHUH
WKH RXWHU DG HHWUR HHHU IRX
RHHU\DDHHWREHGHYHDG
HWRUWKWKHGHDRIHHWWKHEDWWHUH
RHKHUH DR WKH URDG /RR  WXU
DW RW]DWR DG DYH WHKXH
WKH\ RGHU XK WR D WKH HHU\ RW
RI RIWDUH DDWR R RUWDEHUHH
GHYHX HHU\XWUWHUD UHD\
HHWR REH DG KR HWRU HHU\
RW]DWR WHKXH IRU UHH HRU
HWRU WRDUGRGH XRUW IRU R
RHU DG KDUYHW UHH HRU IRU
UHDWXDWRRIWHHWHHU\DDUH
GGHDUH DG UDGR IUHXH\ HHU\
KDUYHWDGDDHHWIRUUHHHRU
HWRU
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2WDRXDWRWKKDRWDHU
DDWR RI RHDU G\D DG
\KUR]DWR
8KGD $WXK:H\9&+    

8KGD IRUDWR DG RXWHU HH
6DWDD 8 -DD RIIHU D RYHUYH RI
UHHDUKWRERWKKDRRHDUG\D
DG DHUKRWRWKDWKDYHHHHU
DDWR  RWD RXDWR DG
IRUDWRWHKRR\7KHWUHDWHWXWDEH
IRU UDGXDWH WXGHW EH UHHDUK 
WHUGDU\¿HGDGIRUUHHDUKHUDG
HHHUHWKHUKDRRUDHU7KHWR
XGHWKHEDRIKDRDGDHUDD\]
KDRW DHU G\D D GHRWUDWHG 
D HRGXWRU DHUWK RWD IHHGED
\KUR]DWRRIKDRDHUHHW
RWD RXDWR WK KDRW DHU
HHUDWUDGRXEHUWKKDRWDHU
DGRWURKDRDHU
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6WRKDWRGHDGDD\RIWHHR
HWRU
'HUHXHIRG/DXUHWDG3DD0R\D
,67(:H\
'HUHXHIRG RXWHU   HH DG
HWRU 7ppR 3DU 7HK DG 0R\D
DHG DWKHDW &RqH 8 RI
7HKRR\ )UDH XUYH\ RH RI WKH
XURHWKDWWRKDWRGHDEHXWWR
WHHRXDWRHWRUWKXDWWDWYH
DHDXDWDWYHRWRIYH&RGHU
WXUGUHWHWHRGHRWXRXWH
RGH DG DWDRGH WKH\ RYHU
WRKDWUHXUYHHXHH0DURYKD
WDWRDU\ XHXH WKH 0*, XHXH WKH
3RRURHWKH0DURYURH\WH
WK GHD\ R \WH DG DWD RW
URHH
(/(&75,&$/(1*,1((5,1*(/(&7521,&6
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6WRKDWRGHDGDD\RIWHHR
HWRU
'HUHXHIRG/DXUHWDG3DD0R\D
,67(:H\
'HUHXHIRG RXWHU   HH DG
HWRU 7ppR 3DU 7HK DG 0R\D
DHG DWKHDW &RqH 8 RI
7HKRR\ )UDH XUYH\ RH RI WKH
XURHWKDWWRKDWRGHDEHXWWR
WHHRXDWRHWRUWKXDWWDWYH
DHDXDWDWYHRWRIYH&RGHU
WXUGUHWHWHRGHRWXRXWH
RGH DG DWDRGH WKH\ RYHU
WRKDWUHXUYHHXHH0DURYKD
WDWRDU\ XHXH WKH 0*, XHXH WKH
3RRURHWKH0DURYURH\WH
WK GHD\ R \WH DG DWD RW
URHH
7.
6HDXWRDW RWRR\ GHYHRHW
URHHDGUHRXUH
7WHDHWU\(GE\0DUD7HUHD3D]H]D
DG$UDGR6WHDWR
,IRUDWR6HH5HIHUHH

7KH WH KDWHU  WK RHWR GHUEH
\WH IRU DXWRDW RHGH DXWR
DG RWRR\ GHYHRHW HWKRG IRU
UHX H[W UHRXUH WR EXG RWRRH
DGIHHGHDWUHRWRUHDGHD]HG
WRR IRU RWRR\ GHYHRHW 5HHDUKHU
DW $DWH/XHW %H /DE UHHW DWWHU
IRU DXWRDWD\ WUDIRU ;0/ KHD
WR 5') DG 2:/ DG RWUEXWRU IUR
WKH 8YHUW\ RI 5RH URRH UREDEW
RGH IRU HDU RWRRH 2WKHU WR
XGHDRGXDUDURDKWRGRYHUHHG
RWRRH IUR WH[W D HUYHRUHWHG GDWD
DXWRIUDHRUUHIHUHHRWRRHIRU
HI¿HWHGRHGDWDDDHHWDGWKH
H[WUDWRRIXWRUGWHUIUR:HGD
7.
5),'GHUHGHG
/HKDHU +DUYH\ ,WHUDWHG UR\WH
HUH
$UWHK+RXH
+DY DHG GHHG DG GHR\HG
UHH DG UHH HWRU DURXG WKH
RUGIRURYHU\HDU/DKDHUWURGXH
URHWYHXHUDG\WHGHHUWRWKH
EDRI UDGR IUHXH\ GHW¿DWR5),'
WHKRR\ XG DDWR EHHIW
WHKD KDUDWHU]DWR HXUW\ DG
UYD\DGWHKDDGHRRKDHH
RI WDGDUG]DWR DG HHWDWR 7KH
¿UW HGWR DHDUHG DRW IRXU \HDU DR
KH D\ DG WKH UDH RI DDWR KD
UR GH\ H WKH , DUWXDU KH
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XGHHGD DDWR DG RW RXW
RHHWKD XHWKDWKDYHWREHIDHG
DW RH RW $R K WR DUH KRUW
UDH RXDWR \WH DXWRDW
GHW¿DWR\WHWDGDUGGHYHRHW
KDHH\WHGHRGHUDWRDG
RRXWXUD DWR RI 5),' DG WKHU
DDWR
7.
/HDGIUHHRGHUDWHUDUHDEW\IRU
HHWUR
7WHD HWU\ (G E\ . 1 6XEUDDD
:H\ HUH  DWHUD IRU HHWUR
RWRHHWUDDWR
-RK:H\	6R
)RU  \HDU R HYURHWD RHU
KDYHGUYHWKHHIIRUWWRUHDHHDGHGRGHU
URHHWUR &KHD DGDWHUD
HHHUKHUH UHRUW R WKHURUH R IDU
HKD]WKHUHDEW\RIWKHHRGHU
7KH ED WKHH DUH KDH GDUD DG
DR\ RHWURDR\ WR URYH
UHDEW\DGKHDHKDDKHU
URWK HHWURUDWR WKHURUDWR
DGDWXU]DWR XH DIIHW UHDEW\
$R HI WR DUH KDH GDUD
DG WKHU DDWR  HDGIUHH RGHU
GHYHRDGKDUDWHU]DRRRWH
RGHUURWUXWXUD DG WKHURHKDD
EHKDYRU  HDGIUHH RGHU DG HHUR
UDWRHDGIUHHRGHUMRWHHWUR
DD
7.
+DGERRRIDIHUERG
7WHDHWU\(GE\3HWHU5DHWD
:H\9&+
(HWUDHHHURIIHUDUHIHUHHRDIHU
ERG WR WD RRHW RI HHWUR
GHYH WR D WKUG GHR WR UHGXH WKH
]HRIWKHGHYHRUURYGHDRUHGHUDEH
KDH7KH\RRDWWKHWHKRRHRIDGKHYH
DGDRGERGGUHWDIHUERGHWD
ERG DG K\EUGHWDGHHWU ERG
7KH\ DR XUYH\DMRU DUHD RI DDWR
$RWKHH¿WRDUHR\HUDGKHYH
DIHU ERG DDDWYDWHG ERG
DIHUHYH RGXG WHUGIIXR ERG
WHRUDU\ERGWRHDEHWKUHHGHRD
WHUDWR DG DD DG D WK DIHU
XRUW\WHIRUURHDERYHR&DG
RGGHERG
7.
, W U RGX W  R  W R  W K H  K\      R I
DRHHWUR
7D 6H *KHH DG 0DRRU %$ -D
:RRGKHDG3XEKHHWURDGRWD
DWHUDR
:RRGKHDG3XEK
7D $H\ IRU 6HH 7HKRR\ DG
5HHDUK6DRUHDG-D1DWRD8RI
6DRUHHHWRDUI\WKHWHUDGWKH¿HG
RIDRHHWURE\DURDK W IURWKH
GUHWRRIRGHUDHGK\EHHY
WKDWDRHHWURKRXGEHDERXWGRYHU
DG HHW H K\  HHWUR
GHYH WKDW DUH DURDK WKH DRHWHU
DH 7KH\ RYHU K\ DGDWKHDW
IRUDRDH\WHDRDHK\DG
HHWURHHWURG\DDGG\D
DRHHWURGHYHWURDG
+D HIIHW  DRHHWUR UDKHH DG
DUER DRWUXWXUH IRU DRHHWUR
DGWRRR\G\DDGDXHRWHWD
DRHHWUR
7.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$GYDHGDWHUD URDYH DG
RWURHHG
,WHUDWRD&RIHUHHR$GYDHG0DWHUD
 0URDYH DG 2W  %DR
7KDDG(GE\'DYG:D.H\HHHU
DWHUDY
7UD7HK3XEDWR
D
2H KXGUHG IRUW\WR DHU UHHWHG
DW WKH 6HWHEHU  RIHUHH H[RUH
WHKRRH EDHG RURDYH IUHXH\
HHWURDHW DYH DUWXDU\ DH
DG DRUWK IRU UHRWH H 7KUHH
UHHDUK DHU IUR WKH &KD8YHUW\ RI
0DG7HKRR\ %HM URYH WKH
RWRDXUD\RIRUWDEH*36UHHYHU
DI\DUERUH/GDUDGDWDE\HKRDG
RDUHHWKRGIRUGHWHWIRUHWUHRXUH
KDH7RDHUIUR+HD8YHUW\RI
7HKRR\URRHDRUHWUDWRDRUWK
IRURWKW6$5 WHUIHURHWU\DGD5(/$;
DRUWKIRURWKW6$5D2WKHUWR
XGHDWWHUUHRWRRIDUERDWHUR
56DHWKH\WKHRIDRU\WDH
DDWDHE\DURDYHK\GURWKHUDHWKRG
WKHRWDDGWKHUDURHUWHRI$DGXW
RYHUWKHRHDWKRUGREHDUXEUDWHGWK
HDDWHUDG4R6HYDXDWRIRUHEHUYH
RRWR
02725 9(+,&/(6  $(521$87,&6
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7DWD DG WUDWHH XGDH
WKHG
DUKD 3DX 3URUH  DWURDXW DG
DHURDXWY
$HU ,W RI $HURDXW 	 $WURDXW

,WHGHG IRU H[HUW DG RYH DH WK
GHH YRXH H[D WKH UH RI ERWK
WDWD DG WUDWHH XGDH  D
RRDXDHDGRWDWRWKXHURX
H[DH XWUDW WKH XGDH D 7KH
RH HWR WURGXH WKH XHUD
HWKRGEHKGURRUWRDDYDWRKR
XGDH\WHRDGXGDH\WH
ERRWHU]ÀKWRWURGHDGEDW
WDUHW XDWR 0$7/$% RGH  URYGHG
7KH[WKHGWRDGG[KDWHURDGYDHG
DGMRWDDWRGIIHUHWDDHXGDH
ERRWKDH¿WHURWRDGRWUR]
IRUERRWKDHWHUHW
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7XUEXHW GUD UHGXWR E\ XUIDWDW
DGGWYH
/)H&KHHWD
-RK:H\	6R
(HHU IUR &KD DG -DD UHYH DG
RH UHHW UHHDUK ¿G R UHGX
GUDWXUEXHWÀXGÀRE\DGGXUIDWDW
DWRRIWHUHWRWR\WREDHWW
EXWDRWRXWWHHWURHXRDHDG
RWKHU GXWUH WKDW YRYH IXGRY
7KH\ RYHU GUD UHGXWR DG KHDW WUDIHU
UHGXWR KDUDWHUW RI GUDUHGX
XUIDWDWRXWRÀRWXUEXHHWUXWXUH
 GUDUHGX XUIDWDW RXWR ÀR WKH
XHUDXDWRRIXUIDWDWGUDUHGXWR
URWUXWXUH DG UKHRRD URHUWH RI
XUIDWDWRXWRDGDDWRWHKXH
IRUUHGXGUDE\DGGXUIDWDW
7/
)KWIRUDWRRWUR
7WHDHWU\(GE\-Rp$*XHUUHURDG
5RHR/R]DR
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(HWUR DGHKDD HHHURW\
 )UDH DG0H[R H[RUH UHXUHHW
KDHH DG RXWR IRU IRUDWR À\
E\ DXWRRRX RU HDXWRRRX DUUDIW
RU DHUDIW 7KHU WR XGH WKHRUHWD
UHDUHWKHDGDWYHDGUREXWRWURHG
\KUR]DWR RI HWRUHG URERW R
WUR\ RHWHG UDK IKW IRUDWR
RWUR WUDWHH IRU XDHG DHUD
YHKHRWDXGDHIRUURWRUDIWDWRR
IRUDWRÀ\G¿HGDGRW]
DDDEHDWWHUIRUEGHRDDWHD
DUUD\WRURYGHD[XHUIRUDH
&+(0,&$/7(&+12/2*<
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/DHU XUIDHRG¿DWR RI DR\ IRU
RUURRDGHURRUHWDH
7WHDHWU\(GE\&K7DW.R:RRGKHDG
3XEKDWHUD
:RRGKHDG3XEK
/DHU KDYH EHH XHG WR WUHDW WKH XUIDH
RIHWDREMHW IRU RH WKUHHGHDGHEXW
IRUDWR DERXW WKH DURDK KD EHH
DWWHUHG DUR WKH WHKD WHUDWXUH RI
D\¿HG&KHDHKDD GXWUD
DGRWKHUHHHURH UHXW KW
WKHRUH DG WUHG IUR WKHU YDURX ¿HG
RX DHU WUHDWHW WR UHGXHRUURR
HURRDGUD7KHWRXGHDHU
XUIDH HW WR UHDU WUH RUURR
UD  HGHWD XHG DHU XUIDH
WUHDWHW RI XWD\HU RGHRHU
RDWWRURYHWKHRUURRUHWDHRI
RRHWHHWURXGHHW
HURR UHWDHRGI\ WKH XUIDH RI
WHH WR UHW XUU\ HURR  RHU DW
DG DHU XUIDH UHHW WR URYH WKH
HURRRUURRUHWDHRIHKURX
DXX\WWUXDDUD\RDW
73
0HWDR[GHDRWUXWXUHDDH
GHYH
(UDD*6HUHHRU
&5&3UH
(UDD HRU DG DRWHKRR\ &HWUD
(HWUR (HHU 5HHDUK ,WWXWH
3D,GDGHYHRDWHUDWHGDWXUH
D HRU WKDW  RDWEH WKRGHU
HRGXWRU IDEUDWR IDWH R WKDW
D D RDW RRHU GHYH D EH
UHDWHG WKDW  EH XHIX  DD\] DU
DEDHWK KDGKHG \WH 7KHUH DUH
UHHW\ R HI H HHHW IRU
H¿DHRXHHKHD\EXWWXGH
KRHWD R[GH WR EH HWYH WR D URX
RI HH DG DRWUXWXUH D DGG WKHU
HWYW\WRWKHUDDEWH$RKWR
DUHDWXU]HGRGWDWHDHRUD
HDWHUD DGGHYH DGYDWDH RI
DRDWHUDDRWUXWXUHGHWDR[GHDG
DHGHYHDGDWYHGHYHEDHG
RDRWUXWXUH
0,/,7$5<	1$9$/6&,(1&(
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(HHUUHRIREDWRGH
DGGWUEXWHGXDWR
7WHDHWU\(GE\$GUHD7R
-RK:H\	6R
0RGHHUDGXDWRU\HDUEDKDGRW
EHHHGXDWHGWRGRKDWWKH\GG7KH\ED]HG
DKHDGDRHHU1RWKH¿HGKDDWXUHG
DG WKH  RWUEXWHG KDWHU UHHWHG
KHUH HW IRUWK WKH IRXGDWR DG GX
YDURXH¿DHWRIREDWRGHDG
GWUEXWHGXDWR+DI WKHDHUDUHR
DGYDHG WR DR WKHDWKHDWD
DDWR KK HYH DUKWHWXUH DG EDH
REMHWRGH 7HW DG 7UD (DE
$UKWHWXUH7(1$X*,6GDWDRGH
WDWDGDWDDGHKDHHKXD
RDXWXUDDGEHKDYRUDRGH7K
DRUHKHYHWDWHRIWKHDUWRHGX
IRU UHHDUKHU DG GHYHRHU YRYHGWK
WDU\RGHDHDRWKHUDDWRRI
RGH7RDI¿DWHGWK2G'RR8
DGKDEHHYRYHGWKWKH¿HGXHURX
DDWH
8*
(HWURDUIDUHWDUHWRDWRHWKRG
GHG
3RH5KDUG$
$UWHK+RXH
:UW IRU WHKD HURH  HHHU
RU RWKHU HW¿ GHKR DUH H WR
WKH IHG RI HHWUR DUIDUH H[HUHHG
HHHUDGWKRHWDRXUHRHHWUR
DUIDUHHWWHUHRRDWR3RHKRDD
UHHDUK HHHU DW WKH 86 $U\ 5HHDUK
'HYHRHW DG (HHU &RDG
,WHHH DG ,IRUDWR 'UHWRUDWH
GHWDHWKRGDGWHKXHIRUHRRDW
RRRHUDWYH WDUHW RI WHUHW WKDW DUH
HWW UDGRIUHXH\ D +H GXH
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WKHRHWEHKGWUDXDWRDGXDGUDW
RWR¿[HWKRGXGWHGIIHUHH
RIDUUYD WHRIDUUYDGIIHUHWD'RHU
DGUDHGIIHUHHHWKRG+HGRHRWRYHU
DUUD\EHDIRU DG WKH WKHRU\ RI KDH
WHUIHURHWU\ 7K HGWR KD H KDWHU
RHWDWWKHIXGDHWDDUDHWHUWKDW
DR WKH RWR ¿[H WR EH DXDWHG WKH
086,&XWHHD¿DWRDRUWK
DGWKDUDWHUWDGH[DGHGGXR
RIHWHRDWRWHKRR\
38%/,6+,1*  / ,%5$5<  6&,(1&( 
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(YDXDWDGHDXU WKHYDXHXH
DGDWRIGWDRHWR
7WHDHWU\(GE\/RUD0+XKH
)DHW3XEKD
5HHDUKHUDGUDWWRHUWKHEUDU\DG
IRUDWRHHDGGUHKRWRHDXUH
WKH WKUHHXDWHRIGWD RHWR  WKH
RWH[WRIDH[DGDRIGWDRWHW
WKWUHHGRXRWHWD$RWKHUWR
DUH WKH GWD EUDU\ WKH GWD DUKYH
HDXU WKH DW DG XH IRU KRDU\
IRUDWRHHEHKDYRUXIRUDWR
DG RXDWR WHKRR\HWKRG DG
WRR  DUW DG KXDWH UHHDUK DG
URYWKHXWDDEW\RIXE\IXGHG
GWD UHRXUH ,D\D\ WKH HD\
DUH D IRRX DG RDR WR'W]
&RHWRWUDWHXHIRUWKHIRUDWR
DDHU+XKH'WUEXWHGWKH86
E\1HD6KXD

/HDGWKHUHIHUHHUHDDHWRGD\¶
GHDIRUWRRUUR¶XWWHGHHUYH
7WHDHWU\(GE\0DUH/5DGIRUG
1HD6KXDD
7KH HD\ RHWHG KHUH XG DD\
WHUDWXUHUHYHDGXHWRUHKKKW
UHYRXWRDU\KDHWHKRR\DGED
RHWXD]DWR RIKDW UHIHUHH HUYH
KRXGEH,3DUWYRDU\WKHUUHÀHW
RWKHXHUH[HUHHDGWKHIXWXUH,3DUW
 RWUEXWRU H[DH YUWXD UHIHUHH DG
WUXWR HYRY HUYHRGH DG WDII
GHYHRHW DG DHHW 3DUW  RR
DW HHWDWR XH XK D H[WHG
RXWUHDKDGRDERUDWYHRXWRKH3DUW
 H[RUH YUWXD WRR 6RH H¿ WR
XGH YUWXD UHIHUHH XH  RGHU DGXW
HHU URH IRU WKH UHIHUHH EUDUD
WXGHWHG YUWXD UHIHUHH HUYH URY
UHIHUHHDDDGHEUDU\DGHEUD
:HGD5DGIRUGWHDKHDW5XWHU7KH6WDWH
8YHUW\RI1H-HUH\
$
:HEHDUKHHUHHDUK
7WH D HWU\ (G E\ 'U /HDGR
/EUDU\DGIRUDWRHH
(HUDG*URX3XEK$0

7K RHWR RI HHYH DUWH R ,WHUHW
HDUK HH WHKRR\ KRDH XUUHW
UHHDUKWRWKHHWKRGRRHRIHDUKHH
HKDRDDG\KRRD IDWRU 
HDUKHHXHDGWUXWDGUDDG
DRUWK HH 7R GXHG XGH
RDURRIRDHDUKHHRD]HG
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